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Ksenia


JIMYHOCTHBIC PE3YIbTATHI

1. Poccwiickass TrpakmaHCKash HICHTUYHOCTh (TATPHOTH3M, YBaXKCHHE K
OreuecTBY, K NPOIUIOMY M HACTOAIIEMY MHOTOHAalMOHAIBLHOTO Hapoaa Poccum,
YyBCTBO OTBETCTBEHHOCTH W JjJojira mnepen Pomaunoi, wneHTHduKanus ceds B
KauecTBe rpakaaHnnHa Poccun, CyObEKTHBHAS 3HAYUMOCTH HCITOJIB30BAHUS PYCCKOTO
s3bIKa W S3BIKOB HApoaoB Poccuu, OCO3HaHWE W ONIYIICHWE JIMYHOCTHOU
CONPUYACTHOCTH  CyapOe  poccuiickoro Hapoga). (Oco3HaHWE  ATHHYECKOH
NPUHAIJIC)KHOCTH, 3HAHUE MUCTOPHH, SA3bIKa, KYJbTYpPhl CBOCTO HApOJa, CBOETO Kpasl,
OCHOB KYJBTYPHOTO Hacjeaus HapojnoB Poccum u yenoBedecTBa (MIACHTHYHOCTH
YeJIOBEKa C POCCHUMCKON MHOTOHAIIMOHATBLHON KYJIBTYPOH, COMPUYACTHOCTh UCTOPUHN
HapOJOB M TOCYJIapCTB, HAXOAMBIIMXCS Ha TEPPUTOPHUU COBpeMeHHOW Poccun);
UHTCPUOPHU3AIINS TYMAaHUCTHICCKUX, IEMOKPATUYSCKUX U TPAJIUIIMOHHBIX IICHHOCTEH
MHOTOHAIIMOHAILHOTO pOCCHICKOro obmiectBa. (OCO3HaHHOE, YBAXKUTEIbHOE U
n00poKeIaTeIbHOE OTHOIICHHE K WCTOPUHU, KYJIbType, PEIUTHH, TPATUIUIM,
sI3BIKaM, [IEHHOCTSIM HapoaoB Poccuu u HapogoB Mupa.

2. TOTOBHOCTP ® CIOCOOHOCTh OOYYAMOIIUXCS K CAaMOPa3BUTHIO U
caM000pa3oBaHUIO0 HA OCHOBE MOTHBAIIMHM K OOYYCHHIO M ITO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO JaJbHEUIICH WHINBUIYATHHON
TpacKTOpUU 00pa3oBaHUs Ha 0a3e OpPHUECHTHPOBKH B MHpe mnpodeccuii wu
NpodeCCUOHATBPHBIX TPEANOYTCHUH, C YYETOM YCTOHYHMBBIX TIO3HABATEIHHBIX
MHTEPECOB.

3. Pa3BuToe MOpasibHOE CO3HAHWE W KOMIIETEHTHOCTh B PEUICHUU MOPATbHBIX
mpo0JIeM Ha OCHOBE JTMYHOCTHOTO BbIOOpa, (OpMUPOBAHNE HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOTO TMIOBEJEHHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUA K
COOCTBEHHBIM MOCTYIKaM (ctocoOHOCTD K HPABCTBEHHOM Y
CaMOCOBEPIICHCTBOBAHUIO;  BEPOTEPIUMOCTh,  YBAKUTEIBHOE  OTHOIIEHUE K
PENMTUO3HBIM YyBCTBaM, B3TJISAaM JIIOJEH WM X OTCYTCTBUIO; 3HAHHUE OCHOBHBIX
HOPM MOpaJId, HPABCTBCHHBIX, ITYXOBHBIX HICAIOB, XPAaHUMBIX B KYJIbTYPHBIX

TpaguluAXx HapOIA0B POCCHH, TOTOBHOCTb Ha HX OCHOBEC K CO3HATCIBbHOMY



CaMOOTPAHMYEHUIO B TOCTYNKAX, MOBEACHUH, PACTOUYUTEIBHOM MOTPEOUTENbCTBE;
c(hOpMUPOBAHHOCTh TMPEJCTABICHUN 00 OCHOBaX CBETCKOM OSTHUKH, KYJIBTYpbI
TPaJAMLIMOHHBIX PEIUTH, UX POJIM B PA3BUTUM KYyJIbTYphl M HcTOpuu Poccum u
YeJIOBEYECTBA, B  CTAHOBJIEHMM TPaXXJaHCKOTO oOOIlIecTBa W POCCHUUCKOU
roCy/IapCTBEHHOCTH; MOHMMAHHE 3HAYE€HUs] HPABCTBEHHOCTH, BEPhl W PEIUTUUA B
KU3HU 4YelloBeKa, ceMbd u obmecta). CHopMUPOBAHHOCTH OTBETCTBEHHOI'O
OTHOIICHUS] K YYECHHIO; YBAXKHMTEIbHOTO OTHOIICHHS K TpPYAy, HaJIU4YMhe OIbITa
y4acTus B COLMAJIbHO 3Ha4YuMOM Tpyjae. Oco3HaHHWE 3HAYEHUS CEMbU B KHU3HU
yesioBeKa M OOIlEecTBa, MPUHATHE LIEHHOCTH CEMEMHOW >KWM3HH, YBa)XXHUTEJIbHOE U
3a00TJIMBOE OTHOILIEHUE K YJIeHaM CBOEH CEMbH.

4. CdopMHpPOBAaHHOCTH LIETOCTHOTO MHMPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  ypPOBHIO  pa3BUTUSI HAyKd U  OOIIECTBEHHOW  MPaKTUKH,
YUUTBHIBAIOIIETO COLMAJIbHOE, KYJIBTYpHOE, S3BIKOBOE, JIYXOBHOE MHOrooOpasue
COBPEMEHHOT'0 MUpA.

5. Oco3HaHHOE, YBaXHUTEIbHOE U JA00POXKENATEIbHOE OTHOIICHUE K APYroMy
YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, BEpe, IpaKIaHCKOU
HO3ULIMU. ['0OTOBHOCTB M CIOCOOHOCTH BECTU AUAJIOT C APYTUMHU JIFOJIbMU U TIOCTUTaTh
B HEM B3aMMOINOHMMaHUA (MAEHTUUKALMS ceds Kak IOJHOIPABHOIO CyOBEKTa
oOIIeHNs, TOTOBHOCTh K KOHCTPYHMPOBaHHIO o0Opa3za mapTHepa IO JUAJIOTY,
TOTOBHOCTh K KOHCTPYMpPOBaHHMIO oOpa3a JOMyCTHMMBIX CHOCOOOB juajora,
TOTOBHOCTh K KOHCTPYMPOBAHHIO IpOLEcCa IUAIOra Kak KOHBEHLIMOHUPOBAHUS
MHTEPECOB, IMPOLEAYpP, TOTOBHOCTh M CIOCOOHOCTh K BEACHHUIO NEPEroBOpOB). O.
OCBOECHHOCTbh COIMAJIBHBIX HOPM, TPaBUJI MOBEJACHUS, pojiell U GopM colUalbHOMN
KU3HU B TpyNmax M cooOIlecTBax. YyacTHEe B IIKOJbHOM CaMOYIpPaBICHUU U
OOIIIECTBEHHON JKU3HM B TMpeAesax BO3PACTHBIX KOMIETEHIMH C Y4eTOM
PErHMOHAIBHBIX, 3THOKYJIBTYPHBIX, COLMAJIBHBIX M 3KOHOMUYECKHX OCOOEHHOCTEH
(popmupoBaHUE TOTOBHOCTH K YYacTHIO B MPOIECCE YMOPSIOYEHHUS COLMATIBHBIX
CBSI3e M OTHOILIEHUI, B KOTOpBHIE BKJIIOYEHBI U KOTOpbIe (POPMHUPYIOT caMu

ydaluecCs; BKIIIOUYCHHOCTb B HCIIOCPCACTBCHHOC I'PAKIAHCKOC Yy4aCTHUC, TOTOBHOCTD



y4acTBOBATh B KU3HEJAEATEIBHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO OOBEIWHEHUS,
NPOAYKTUBHO B3aUMOJEHCTBYIOLIETO C COLMAIBHOM CpPEAOM U COLMAIBHBIMU
WHCTUTYTaMM; uJAeHTHUUKaAMg ce0d B KadecTBe CYObEKTa COIMATbHBIX
npeoOpa3oBaHUi, OCBOEGHHE KOMIIETEHTHOCTEM B cdepe OpraHu3aTOPCKOU
NEATEIbHOCTH; HWHTEPUOPHU3ALMS LEHHOCTEW CO3MIATEIBHOTO OTHOLIEHHS K
OKPYKAIOWIEN JEUCTBUTEIBHOCTH, HEHHOCTEN COLMAIIBHOIO TBOPYECTBA, LIEHHOCTHU
IPOJYKTUBHOM OpraHU3allii COBMECTHOW JEATEIbHOCTH, CAMOPEAIIN3ALUN B TPYIIIIE
U OpraHu3alliy, LIEHHOCTH «JIPYyroro» Kak paBHOMPABHOIO MapTHEpa, GOpMHUpPOBaHUE
KOMIIETEHIIMI aHaliu3a, MPOEKTUPOBAHUS, OpPraHu3alli AESTENbHOCTH, pedieKcuu
U3MEHEHHH, CrOCOOOB B3aWMOBBITOJJHOTO COTPYJIHUYECTBA, CIOCOOOB pean3aluu
COOCTBEHHOTO JIMIEPCKOr0 MOTEHIMANA).

7. ChopMHpPOBAaHHOCTH IIEHHOCTH 3J0POBOr0 M 0€30mMacHOro odpasza KU3HU;
UHTEpUOpHU3aLM TPAaBIWII  UHAMUBUAYATBHOTO M  KOJUIEKTUBHOTO 0€30MacHOro
NOBEJEHUS B YPE3BBbIYANMHBIX CUTYALHUSX, YIPOKAOIMIMNX KU3HA U 3J0POBBIO JIIOJIEH,
IIPaBWJI [IOBEJICHUS HA TPAHCIIOPTE U HA 1OPOTrax.

8. Pa3BUTOCTh ACTETUYECKOTO CO3HAHMS 4YEpE3 OCBOCHHUE XYIOKECTBEHHOTO
Hacienuss HapoaoB Poccun W Mupa, TBOPYECKOM MESATEIBHOCTH 3CTETUYECKOIO
XapakTepa (CocOOHOCTh MOHUMATh XYJ0KECTBEHHBIEC MPOU3BECHUS, OTPaXKAIOIINE
pa3Hble ATHOKYJIBTYpPHBIC TPaauIuU; CHOPMUPOBAHHOCTH OCHOB XYIO>KECTBEHHOU
KyJIbTYpbl 00YyYalOImMMXCsl KaK YacTH MX OOINEH JTYXOBHOM KyJIbTYpBHI, KaKk 0COOOTO
crocoba TO3HAHWSA >KU3HM M CPEACTBA OpraHu3aludyd OOIIEHMsS; ICTETHUECKOE,
HMOLIMOHAJILHO-IICHHOCTHOE ~ BUJICHHE OKPYKAIOLIEro MHpa; CHOCOOHOCTh K
SMOLMOHAIBHO-IIEHHOCTHOMY OCBOCHHMIO MHPA, CAMOBBIPAKEHUIO U OPUCHTALMU B
XYyJI0’)KECTBEHHOM M HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPBI; YBaXECHHUE K UCTOPUU
KyJbTypbl cBoero OTedecTBa, BBIPA)KEHHONW B TOM YHKCIE B MOHMMAHUU KPaCOTHI
4eNoBeKa; MOTPeOHOCTh B OOMIEHMH C XYI0KECTBEHHBIMH IPOU3BEACHUSIMH,
c(hOpPMHPOBAHHOCTh AKTUBHOTO OTHOIIEHUS K TPAJAHWIHIM  XYJAO0XKECTBEHHOUN

KYyJbTYpPbl KaK CMBICIIOBOM, 3CTETUYECKON U JINUHOCTHO-3HAYMMOM IIEHHOCTH).



9. ChopMHPOBAaHHOCTh OCHOB 3KOJOTMUYECKOW KYJIBTYpPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOTO MBIIUICHHS, HATMUUE OMbITa IKOJIOTMYECKU
OPUEHTHUPOBAHHON pPEPIECKCUBHO-OIIECHOYHOM M MPAKTUYECKON AEesSTEIbHOCTH B
KU3HEHHBIX CHUTyallusX (TOTOBHOCTh K HCCIEJOBAHUIO TPUPOABI, K 3aHITUSM
CENIbCKOXO3AMCTBEHHBIM TPYAOM, K XYJI0)KECTBEHHO-3CTETUYECKOMY OTPaKEHHUIO
MPUPOJIBI, K 3aHATUSAM TYpU3MOM, B TOM YHUCIE DKOTYPU3MOM, K OCYIIECTBICHUIO
IPUPOJIO0XPAHHOM €SI TEIbHOCTH).

MeTanpeaMeTHbIe pe3yJibTaThl

MeranpenMeTHble  Pe3yJbTaThl  BKJIIOYAIOT OCBOCHHBIE OO0YyYalOIIUMHUCS
MEXIIPEMETHbIE TIOHSITUSI M YHUBEpCajbHbIE y4eOHbIC NEWUCTBUS (PETyJsTUBHBIC,
M03HaBaTEIbHbIC, KOMMYHUKATUBHBIC).

MesknpeaMeTHbIe IOHSITHSA

YcnosueM (opMUpPOBaHMS MEXIPEAMETHBIX TOHSATHM, TaKUX, KaK CUCTEMa,
dakT, 3aKOHOMEPHOCTb, (EHOMEH, aHajiu3, CHHTE3 SBISETCS  OBJIAJICHUE
OoOy4YaromMMHUCS OCHOBAMHM YHTATEIIbCKOM KOMIIETEHIIMH, MPHUOOpPETeHHE HaBHIKOB
pabotel ¢ nHboOpMaIMel, ydyacTie B MPOEKTHOU AESTENHHOCTU. B OCHOBHOIM 1IKOJIE
Ha BCeX MpeaMeTax OyaeT mpojoikeHa padoTa 1mo (GOPMHUPOBAHUIO U PA3BUTHIO
OCHOB YHUTATENbCKOM KommeTeHiMu. OOydarommecss OBJIAACIOT YTEHHEM Kak
CPEIICTBOM OCYIIECTBICHHUS CBOUX JAIBHEUIIINX TUTAHOB: MPOJOJIKEHUS 00pa30BaHUs
U caMooOpa30oBaHHWs, OCO3HAHHOTO IUIAHUPOBAHUS CBOETO AaKTyaJdbHOTO U
NEPCHEKTUBHOIO KPyra 4TeHus, B TOM YUCJE JOCYrOBOI0O, OJTOTOBKU K TPYAOBOM U
COIMAJILHOM NIESITEbHOCTH. Y BBIMYCKHUKOB OyneT chopMHpOBaHa MOTPEOHOCTH B
CUCTEMaTHYECKOM YTCHUHM KaK CpPEJCTBE TMO3HAaHUS MHpa M ceds B ITOM MHUPE,
rapMOHU3AIMK OTHOIICHUN YeJOoBeKa M OOIIECTBA, CO3JMaHUH 00pasza «IMOTpeOHOTO
OyIyIIeroy.

[Ipy wu3yuyeHHH Y4YeOHBIX TMPEAMETOB OOydYaOIIMECs YCOBEPILIEHCTBYIOT
MpPUOOPETCHHBIC HA TIEPBOM YPOBHE HABBIKHA PaOOTHI ¢ HHPOpPMANIUEH U TTOTIOTHST UX.
OHu cMoryt paboTath C TEKCTaMH, MpPeoOpa3oBbIBATH W HHTEPIPETUPOBATH

CoJIep KaIyoCcs B HUX HH(OPMAITUIO, B TOM YHCTIE:



* CUCTEMATU3UpPOBaTh,  COMOCTAaBIATh, AaHAJIU3UPOBATH, 0000ImMATH U
WHTEPIPETUPOBATh WH(POPMAIIHUIO, COAEPXKANIYIOCS B TOTOBBIX HH(POPMAIMOHHBIX
00BEeKTaXx;

* BBIJICJIATh TVIABHYIO W M30BITOYHYIO WH(OPMAIHIO, BBIMOIHATH CMBICIOBOE
CBEPTHIBAHKE BBIJICIICHHBIX (DAKTOB, MBICIEH; TIPEICTABIATh HHPOPMAIINIO B CKATON
cloBecHOU ¢opme (B BHJE IUIaHA WM TE3MCOB) U B HAMISAHO-CUMBOJUYECKOM
dopme (B Buae TaOiuil, TpadUUIECKUX CXeM W JUarpaMM, KapT TOHITHH —
KOHIIETITYaJIbHBIX IHarpaMM, OIIOPHBIX KOHCTIEKTOB);

* 3aII0JIHATH U JIOTIOJHSATH TaOJHUIIBI, CXEMBI, THArpaMMbl, TEKCTHI.

B xo1e u3ydeHus Bcex YUEOHBIX MPEAMETOB 00YyJarONIUecss MPUOOPETYT OMBIT
MPOCKTHOMN NIESITEIHHOCTH KaK 0c000i (opMbl yueOHON pabOoThI, CIIOCOOCTBYIOMIEH
BOCIIUTAHUIO CAMOCTOSITEIBHOCTH, MHUITUATUBHOCTH, OTBETCTBEHHOCTH, ITOBBIIIICHHIO
MOTHBallMM U A(PGPEeKTUBHOCTU YYEOHOM JEATeNbHOCTH;, B XOJC peau3aluu
UCXOMHOTO 3aMbIC/Ia Ha TNPAKTHYECKOM YPOBHE OBJIAJCIOT yYMEHHEM BBIOMPATH
aJIeKBaTHBIE CTOAIIEH 3aJaue CpeAcTBa, NMPUHUMATH PEIICHHs, B TOM YHUCJIE U B
CUTyalUIX HeomnpeaeaeHHOCTH. OHM MoJy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K
pa3paboTKe HECKOJIbKUX BAPUAHTOB PEIICHHM, K MOUCKY HECTAHJAPTHBIX PEIICHUI,
MOMCKY U OCYILIECTBIEHUIO Hau0O0JIee MPUEMIIEMOTO PEIICHHUS.

[lepedyeHb KITIOYEBBIX MEXKIPEIMETHBIX TOHITHI OMpeaeNsieTcss B XOJe
pa3pabOTKKM  OCHOBHOM  0Opa3oBaTeIbHONH MporpaMMbl OCHOBHOTO  OOIIEro
oOpa3zoBaHus 00pa30BaTENbHON OpraHu3ald B 3aBUCHUMOCTH OT MaTEpHAJIbHO-
TEXHHUYECKOTO OCHAIEHUS, KQJAPOBOTO MOTEHITNANIA, UCTIOIB3YEMbBIX METOJI0B PaOOTHI
1 00pa3oBaTeIbHBIX TEXHOJIOTU.

B cootBerctBUM DPI'OC OOO BBIIENAIOTCA TPU TPYNNbl YHUBEPCATIbHBIX
y4eOHBIX JEHCTBUM: PETYISTUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATHBHBIC.

PeryastuBusbie YY /|

1. YMmeHuwe CcaMOCTOSTENBHO OMNpEAeNATh Iienu OOy4deHHs, CTaBUTh W
dbopMynrpoBaTH HOBBIE 3a7]a4M B y4eOe U MO3HABATEILHOM JACATEIBHOCTH, Pa3BUBATh

MOTHUBBI U HUHTEPECHI CBOEH MMO3HABATEIbHOU JIeaTeIbHOCTU. OOyYaromuics: CMOXKET:



® aHAJIM3MPOBATh CYLIECTBYIOLIME U IUIAHUPOBATh OyylIre 00pa3oBaTeIbHbIE
PE3YNIbTATHI;

® UACHTU(PUUUPOBATh COOCTBEHHBbIE MPOOJIEMBI W ONPENENATh TIJIABHYIO
npoOJiemMy;

® BBIBUTaTh BEPCHUU PEIICHUS MpoOIeMbl, (OPMYyIUPOBaTh THIIOTE3HI,
MPEIBOCXUIIATh KOHEYHBIN Pe3yIbTarT;

® CTaBUTh 1edb JEATEIBHOCTH Ha OCHOBE ONpENEICHHOW MpoOJeMbl U
CYLIECTBYIOUIMX BO3MOXKHOCTEH;

e (opmynupoBaTh yueOHBbIE 3aJlayd KaK IIaru JIOCTH)KEHHs] MOCTABJICHHOU
LEJH JIeATETbHOCTH;

e 00OCHOBBIBATh IIEJICBHIC OPHUEHTUPHI U MIPUOPUTETHI CCHIIIKAMHU Ha IIEHHOCTH,
yKa3blBas U 000CHOBBIBAs JIOTUYECKYIO MOCJIEI0BATEIHHOCTD 11Ar0B.

2. YMeHHEe CaMOCTOSITeNbHO IUIAHUPOBATh MYTH JOCTHXKCHHS IIEeNeH, B TOM
quclie aJbTepHAaTUBHBIE, OCO3HAHHO BHIOMpPATh Haunbosnee >PGEeKTHUBHBIE CHOCOOBI
pelieHus y4eOHbIX U MO3HaBaTENbHBIX 3a7a4. OOy4aromuiicss CMOXKET:

® OmpenessaTh HeoOXOAuMbIe NeHUCTBHE(s) B COOTBETCTBHHM C Yy4eOHOW U
MO3HABATEIBHOM 3a7a4eil U COCTABIISITH AJITOPUTM UX BBITOJTHEHUS;

e 00OCHOBBIBATh M OCYIIECTBJIATh BbIOOpP HambOosee 3(HEKTUBHBIX CIIOCOOOB
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

® ONpeNeNsATh/HAX0IUTh, B TOM YHUCJIE U3 MPEIOKEHHBIX BAPUAHTOB, YCIOBUS
JUTSI BBITIOJTHEHMS Y4eOHOW 1 MTO3HABATENILHOMN 3a/1a4H;

e BBICTpaMBaTh >KU3HEHHbBIC IUIaHBI Ha KpPaTKOCpPO4YHOE Oynayuiee (3asBISATh
LIEJIEBbIE OPUEHTHUPHI, CTAaBUTh aJEKBATHBIE UM 3aJaud M NpearaTb JACHCTBHUSA,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO TTOCIIEI0BATENLHOCTD LIaroB);

e BpIOMpaTh U3 TNPEIIOKEHHBIX BapHAHTOB M CaMOCTOSITENIBHO HCKaTh
CpeacTBa/pecypchl sl pelIeHHs 3a1a4l/TOCTHKEHUS 11eITH;

® COCTaBJIATH IUIaH pEIIeHUs MPOoOIeMbl (BBIMOJIHEHUS MPOEKTa, MPOBEACHUS
HCCIICIOBAHUS);

® OmNpeAcisaTh MOTEHUHUAJIbHBbIE 3aTPYAHEHUS NPU pPEIICHUU Y4eOHOU u



[I03HABATEJILHOU 3a1a4l U HAXOIUTh CPEACTBA JJIsl UX YCTPAHEHMUS;

® ONUCHIBATH CBOM OMBIT, OPOPMIISiSL €r0 AJIS MEepeJauu APYyTruM JIOASM B BUIE
TEXHOJIOTMU PELICHUS NIPAKTUYECKUX 3a7a4 OIPEACICHHOIO Kilacca;

® [UJIaHUPOBATH U KOPPEKTUPOBATH CBOIO MHJIMBUYalIbHYIO 00pPa30BATEIbHYIO
TPAEKTOPUIO.

3. YMeHue COOTHOCUTh CBOM JEHUCTBUS C IJIAHUPYEMBIMU pE3yJIbTaTaMH,
OCYILECTBIIATh KOHTPOJIb CBOEH JIEITEIBHOCTH B IIPOLIECCE JOCTMIKEHUS pe3yJibTara,
OTpeeNATh CIOCOObI JEHCTBUU B paMKaxX NPEIJIOKEHHBIX YCIOBUU M TpeOOBaHUI,
KOPPEKTUPOBATh CBOM JCHUCTBUS B COOTBETCTBUU C HU3MEHSIOLICHCA CUTyaLMEH.
OOyuaronuics CMOXKeT:

® OIpENeNsITh COBMECTHO C IEAaroroM W CBEPCTHUKAMU  KpUTEpPUU
IUTAHUPYEMBIX PE3YJIbTATOB U KPUTEPHUH OLIEHKH CBOEH Y4eOHOMU JesTEIbHOCTH;

® CHCTEMAaTU3MpOBaTh (B TOM 4YHCJIE BBIOMpATh MPUOPUTETHHIC) KPUTEPUU
IJIJAHUPYEMBIX PE3YyJIbTATOB U OLIEHKU CBOEU JECATEIIBHOCTH;

e oTOMpaTh HMHCTPYMEHTHI JUIsl  OLICHMBAHMsSI CBOEH  JIEATEIBHOCTH,
OCYLIECTBJIATh CAaMOKOHTPOJIb CBOEH [JEATECIIBHOCTH B pPaMKaxX IPEII0KEHHBIX
yCJIOBHH U TpeOOBaHUH;

® OLICHHUBATbH CBOKO JEATEIBHOCTh, ApIyMEHTUPYs IIPUYUHBI JOCTUKECHUS WU
OTCYTCTBHS IIJIAHUPYEMOTO PE3YIIbTATA;

® HAXOJWUTh JOCTATOUHBIE CPEACTBA JUIsl BBIOJIHEHUS Yy4E€OHBIX JEUCTBUU B
M3MEHSIOLIEICS CUTYallMi U/ WU TIPU OTCYTCTBUM IIJIAHUPYEMOI'O Pe3yJIbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYILIYIO JESTEIbHOCTD
Ha OCHOBE aHaJIM3a W3MECHEHUM CUTyaluu UId IOJIYYEHHs 3aIUIAaHUPOBAHHBIX
XapaKTEepPUCTUK MPOIYKTa/pe3ybTaTa;

® YCTaHAaBJIMBATh CBA3b MEKAY IIOJIYYEHHBIMU XapAaKTEPUCTUKAMU IIPOAYKTA U
XApaKTEPUCTUKAMHU IIpOLECCa JESITENBbHOCTH W II0 3aBEPIICHUM JEATEIBHOCTH
Ipeuiaratb M3MEHEHUE XAapaKTEPUCTUK Ipouecca Uil IMONYYEHHUs YIyYIIEHHBIX
XApaKTEPUCTUK IIPOAYKTA;

® CBCPATH CBOH I[CﬁCTBPI?[ C OCJIbIO H, IIPpH HCO6XOI[I/IMOCTI/I, HCIIPABJIATH



OLLIMOKH CaMOCTOSITENILHO.

4., YMeHHE OIICHMBATh TPABWIBHOCTh BBIMOJHEHUS Yy4eOHOW 3amauyw,
COOCTBEHHBIE BO3MOXKHOCTH €€ perieHus. OOy4aroniniicss CMOXET:

® ONpeNeaTh KPUTEPHH TPABWIBHOCTH (KOPPEKTHOCTH)  BBITIOJHEHUS
y4ueOHOU 3a1a4H;

® aHAIM3UPOBaTh M  OOOCHOBHIBATH MNPHMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS IS BBITIOJIHCHUS YICOHOW 3a/1auu;

e CBOOOJIHO TIOJIb30BAThCS  BBIPAOOTAHHBIMH  KPUTCPUSIMH  OICHKH U
CaMOOIICHKH, HMCXONIS M3 Il W UMEIONIUXCS CPEJICTB, pa3iuuas pe3yabTaT |
CIIOCOOBI ICHCTBHUM;

® OIICHMBATHL TMPOJAYKT CBOCH JCATCIBHOCTH IO  3aJaHHBIM  W/WIH
CaMOCTOSITETTFHO ~ OMPENEJICHHBIM  KPUTEPHUSIM B  COOTBETCTBHH C  IICNIBIO
JeSTeLHOCTH;

e 00OCHOBBIBaTh JIOCTH)KHMOCTh IIEJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OILIEHKH CBOMX BHYTPEHHHUX PECYPCOB H JOCTYITHBIX BHEITHUX PECYPCOB;

e (UKCHPOBATh W AaHAIM3HPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

5. Biamenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, MPUHATHS PEIICHUN |
OCYIIECTBJICHHS] OCO3HAHHOTO BHIOOpA B yueOHOI 1 mo3HaBaTenbHOoM. OOy4daroniuiics
CMOXKET:

e HaOII0aTh U aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO W ITO3HABATEIBHYIO
JESTENBHOCTD U JACATEIBHOCTD JPYTUX 00yUYaIONIUXCs B TIPOIIECCE B3aUMOTIPOBEPKH;

® COOTHOCUTH pE€aJbHbIE M TUIAHUPYEMbIC pe3ylbTaThl WHIWBHUIYaTbHOU
o0pa3oBaTeIbHON IEATETLHOCTH U JIeJaTh BBIBOIBI;

® [pUHUMATh pelieHWe B y4eOHOM CHUTyalldd ¥ HECTH 3a HEro
OTBETCTBEHHOCTD;

® CaMOCTOSTEIILHO ONpPENEeNsATh MPUUYMHBI CBOETO yCleXa WM HeycleXa H
HAXOJUTh CIIOCOOBI BHIX0/Ia U3 CUTYAIIMU HEYCTEeXa;

® DETPOCIEKTHUBHO OMNPEACNATh, KaKhe JAEUCTBUA II0 PEIICHUI0 Y4YeOHOMU



3alayd WM TapaMeTpbl 3TUX JEWUCTBUA MPUBEIM K MOJYYEHUIO HMMEIOIIErocs
MPOYKTa yu4eOHOM AesTeIbHOCTH;

® JIEMOHCTPUPOBATh IPUEMBI perynsiuuu NCUX0(HU3UOIOrMUECKUX/
SMOIIMOHAJIBHBIX COCTOSHUM 1711 AocTHkeHus: sddexra ycrnokoeHus (ycTpaHEHUs
SMOIIMOHAJLHON  HampsbKEHHOCTH), 3¢@dexra BoccTaHOBIeHUs  (ocnabieHus
MPOSIBJIICHU I YTOMJICHHS ), addekra aKTUBHU3ALIUU (MOBBILLICHUS
ncUX0()U3NOIOTUUECKON PEaKTUBHOCTH).

ITo3naBareabHbie YY ][

6. Ymenue omnpenensTh MNOHATHS, CO3/1aBaThb OOOOIIEHMS, yCTaHABIMBATH
aHaJOTUM, KJIacCU(PUIIMPOBATh, CAMOCTOSATEIBLHO BHIOMPATh OCHOBAHUS M KPUTEPUU
Uil KJaccu(UKaluy, YCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE PACCYXKICHUE, YMO3aKIIOUeHHe (MHIYKTUBHOE, JIEIyKTUBHOE, IIO
aHAJIOTUM) U JieiaTh BbIBObI. OOyUarOIIHMICS CMOXKET:

e 110a0UpaTh CJIOBA, COMOAYMHEHHBIE KIIOUEBOMY CIIOBY, OMPEAECISIONINE ero
NPU3HAKU U CBOMCTBA;

® BBLICTPaWBaTh JIOTMUECKYIO IIETIOYKY, COCTOSIIYIO0 M3 KJIIOYEBOTO CJIOBA U
COTIOJYMHEHHBIX €MY CIIOB;

® BBIICNATH OOIIMIA MPU3HAK ABYX WM HECKOJIBKUX MPEIMETOB HIIM SBICHUM
U OOBSICHATH UX CXOJICTBO;

® 00BEIUHATH MPEAMETHI U SIBJICHUS B TPYIIIHI MO ONPECICHHBIM MTPU3HAKAM,
CpaBHUBATh, KJIaCCU(PUIIUPOBATH U 00001IaTh (GaKTHl U SIBJICHUS;

® BBIICIATH ABJICHHE U3 OOLIEro psiia IPYrux sIBJICHUM;

® OIpeaeNsaTh OOCTOATENbCTBA, KOTOPBIE MPEANIECTBOBAIN BO3HUKHOBEHUIO
CBSI3M MEXAY SIBICHUSMH, M3 OITHX OOCTOSTENBCTB BBLACIATH ONPEICIIAIONINE,
CHOCOOHBbIE OBITh MPUYMHON JaHHOTO SIBJICHUS, BBISBIATH NMPUUYMHBI U CIEICTBUS
SIBJICHUM;

® CTPOUTH PACCYKJIECHHE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSM U
OT YaCTHBIX SIBJIEHUH K OOIIHUM 3aKOHOMEPHOCTSIM;

® CTPOUTHh pACCYXJCHHEC HAa OCHOBE CpPABHEHUS MNPEIAMETOB U SBJICHUH,



BBIJICIISISI TIPY OTOM OOIIIHE MPU3HAKHY;

® u3jaraTh TOJYYCHHYI0 WH(POpPMAIMI0, WHTEPIPETHPYS €€ B KOHTEKCTE
pelaeMon 3ajauu;

® CaMOCTOSTENIbHO yKa3bIBaTh Ha WH(OPMAITUIO, HYKIAIOIIYIOCS B IMPOBEPKE,
npeaiaraTh ¥ MPUMEHATH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH MH(DOpPMAITUH;

e BepOaNM30BaTh OMOIMOHAIBHOE BIEYATIICHWE, OKa3aHHOE Ha HEro
HUCTOYHUKOM;

® OOBSCHSTH SIBJICHUS, TIPOIECCHI, CBS3M W OTHOIICHWMS, BBISBISICMBIC B XOJC
MO3HABATEILHON M MCCIICIOBATEIBCKON JCATEIBHOCTH (NIPUBOJUTH OOBSICHEHUE C
U3MCHCHHEM (OPMBI TPEJCTABICHUS; OOBSICHATH, JCTATM3UPYS WM 00001Ias;
OOBSCHATH C 3a/ITAaHHOW TOYKH 3PCHHS ),

® BBIBISATH W HA3bIlBaTh NPHYUHBI COOBITHS, SIBJICHUS, B TOM YHCIIC
BO3MOXXHBIC / HanOOJIee BEPOSATHBIC MPUYUHBI, BOBMOXHBIC MOCIICICTBHS 3aJaHHON
PHYUHBI, CAMOCTOSTEIFHO OCYIIECTBIISAS MPUIMHHO-CIICACTBEHHBIN aHAIN3;

e JeaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHajIM3a Pa3HBIX TOYCK 3PEHUS,
MOJTBEPKIaTh BBIBOJ COOCTBEHHOH apryMeHTalueldl WId  CaMOCTOSTEIIBHO
MOJTYYCHHBIMHU JTAHHBIMH.

7. YMeHme co3maBaTh, IPUMEHATh U MPEOOPa30BHIBATh 3HAKKM M CHMBOJIHI,
MOJICJIM M CXEMBI ISl PEIIeHUs Y4eOHBIX M MO3HABATEIbHBIX 3a1a4. OOydaronuiics
CMOJXKET:

e 0003HayaTh CUMBOJIOM M 3HAKOM MPEIMET U/UJIH SBJICHUC,

® OIpeACNATh JIOTHYECKUE CBSI3M MEXAy MpeaMeTaMH W/WIN SBICHUSIMH,
0003HaYaTh JaHHBIC JIOTHYECKHUE CBS3H C ITIOMOIIBIO 3HAKOB B CXEME;

® Co3/1aBaTh aOCTPAKTHBIN WK PealbHBIN 00pa3 mpeaMeTa /Ui SBIICHHS;

® CTPOUTH MOJEIL/CXEMY Ha OCHOBE YCJIOBHM 3aJayd W/WIW CIocoba ee
peleHus;

e co3maBaTh BepOaJIbHBIC, BCIICCTBCHHBIC W HWH(POPMAIIMOHHBIE MOJCITH C
BBIJICJICHUEM CYIECTBEHHBIX XapaKTEPUCTUK OOBEKTa I OINpEASiCHHUS crocoda

peuicHusd 3a1a49 B COOTBCTCTBHUU C CHTyaHHCﬁ;



® NpeoOpa3oBbIBATHL MOJACIH C I1EJIbI0 BBISBICHUS OOIIMX 3aKOHOB,
ONpEAENSIIONINX JaHHYIO TPEIMETHYIO 00J1aCTh;

® [IEPEBOJUTH CJIOXKHYIO MO COCTaBy (MHOIOACIEKTHYI0) MH(OpPMAILUIO U3
rpaduueckoro win GopMaaIu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE,
1 Hao0OpOT;

® CTPOUTH CXEMY, QJITOPUTM JICUCTBHUSA, HUCIPABISATh WM BOCCTaHABIUBATH
HEU3BECTHBI paHEe alrOpUTM Ha OCHOBE HUMEIoLIErocss 3HaHUs 00 00BEeKTe, K
KOTOPOMY MIPUMEHSIETCS aJITOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

® aHAJIM3UPOBATh/pedIeKCUPOBATH OMBIT Pa3pabOTKU U peanu3aluu y4eOHOro
NpOEeKTa,  HCCIeqOoBaHUSl  (TEOPETUYECKOro,  AMIHUPUYECKOr0) Ha  OCHOBE
PEJIOKEHHON TPOOJIEMHON CHUTyallud, TOCTaBJICHHOW €W W/WIM 3aJaHHBIX
KpUTEPHUEB OLICHKHU MPOAYKTa/pe3ybTara.

8. CwmpbicnoBoe yteHune. OOyJaronicss CMOXET:

® HaxOJUTh B TEKCTe TpeOyemyro HMH(pOpMaluio (B COOTBETCTBUU C LIEISMU
CBOEH NEATEIbHOCTH);

® OpPUEHTUPOBATHCS B COJIEPHKAHUU TEKCTA, MOHUMATh LIEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

® YCTaHABJIMBATh B3aMMOCBS3b OMNHCAHHBIX B TEKCTE COOBITHM, SBIICHUI,
IIPOLIECCOB;

® PE3IOMUPOBATH IJIABHYIO UCIO TEKCTA;

® 1peoOpa3oBbIBATh TEKCT, «IEPEBOMS» €ro B JPYIyl0 MOJAIbHOCTD,
MHTEPIPETUPOBATh TEKCT (XYHOKECTBEHHBIH M HEXYAOKECTBEHHbIH — Y4eOHBIH,
HAYYHO-TIOMYJISIPHBIN, HHQOPMAaIMOHHBIN, TeKCT non-fiction);

® KPUTUYECKU OIICHUBATH COACpKaHUE U (OPMY TEKCTa.

9. ®opmupoBaHWE W PA3BUTHE OKOJIOTHYECKOTO MBINUICHUS, YMEHHUE
MPUMEHATh €r0 B MO3HABATEIBHOM, KOMMYHUKATHUBHOW, COLMAJIbHOW NPAKTUKE W
npodeccruoHanbHON opueHTauH. OOYJatOIIMIC CMOXKET:

® OIpEeneNIsITh CBOE OTHOIICHUE K MIPUPOIHON Cpelie;



® AHAJIU3UPOBATH BIUAHUE HKOJIOTHUECKUX (AKTOPOB Ha cpeay OOUTaHUS
KUBBIX OPraHU3MOB;
® MPOBOAUTh MPUUUHHBIA U BEPOSITHOCTHBIM aHAIU3 AKOJOTHUYECKUX
CUTYaIUN;
® MPOTHO3UPOBATh M3MEHEHHUS CHUTYyallUd TMPU CMEHE JIEUCTBUS OJHOTO
dakTopa Ha felicTBUE APYyroro (haxkTopa;
® PaCHpPOCTPAHATh JKOJOTMYECKHME 3HAHUS U y4acTBOBATH B IMPAKTHUUECKUX
JieJ1ax 1o 3alluTe OKPYKarolIe cpesl;
® BBIpaXKaTh CBOE OTHOIIEHUE K MPUPO/IE YEPE3 PUCYHKH, COUNHEHHUSI, MOJICIIH,
IPOEKTHBIE PAOOTHI.
10. Pa3BuTre MOTHBAIIMHU K OBJIAJICHUIO KYJbTYPOW aKTHBHOTO MCIIOJIH30BAHUS
CJIOBapeu M APYTruX MOUCKOBBIX cUCTeM. OOyJaroNuiics CMOXKET:
® OIpeesaTh HeOOXO0IUMbIC KITFOUEBhIE TTOMCKOBBIC CJIOBA U 3aIIPOCHI;
® OCYHICCTBISTH B3aUMOJICHCTBHE C  DJICKTPOHHBIMH  TOMCKOBBIMU
CHUCTEMAaMHU, CJIOBapsIMU;
e (opmMupoBaTh MHOXECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HMCTOYHHUKOB
JUTsl OOBEKTUBU3AIUH PE3YJIbTATOB MTOUCKA;
® COOTHOCHUTH IOJIyYEHHBIE PE3YIBTATHI IOUCKA CO CBOEH €SI TENBHOCTBIO.
KommyHnukaTuBusie YV /|
11. VYmenue opraHu3oBbIBaTH y4e€OHOE COTPYAHHUYECTBO U COBMECTHYIO
JESTENBHOCTD C YUUTENIEM U CBEPCTHUKAMU; paboTaTh WHIUBUIYAIBHO U B TPYIIIE:
HaxXOoJuTh OOIee pelieHne MU paspeniarh KOH(PIMKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIMI U y4eTa UHTEPECOB; (HOPMYyITUPOBaATh, APTYMEHTUPOBATH U OTCTAUBATh CBOE
MHeHHe. O0yUaroIMIICs CMOKET:
— OIpEJEsATh BO3MOXKHBIE POJIM B COBMECTHOU JAEATEIbHOCTH;
— UIpath ONPEACTICHHYIO POJIb B COBMECTHOU JIESITENILHOCTH;
— NPUHUMAThH MO3ULIHI0 COOECETHUKA, TIOHUMAs MO3UIUIO APYroro, pa3inyaTh
B €ro peuyu: MHEHUEe (TOYKY 3pEHHsI), IOKa3aTeIbCTBO (APTyYMEHTHI), (aKThI;

THUIIOTE3bl, AaKCUOMBI, TCOPHH;



— ompeAenssTb CBOM  JCHUCTBUS W JCWCTBUA  NApPTHEpPA,  KOTOPBIE
CrocoOCTBOBAIM WJIM MPEMSATCTBOBAIM MPOTYKTUBHON KOMMYHUKAIIUH;

— CTPOUTH MO3UTHBHBIE OTHOIICHUSI B IMpollecce yueOHOW M MO3HaBaTeIbHOU
NEATENbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHUSA, B
JTUCKYCCUM YMETh BBIJIBUTaTh KOHTPApPTYMEHTHI, MepepazupoBaTh CBOIO MbICIb
(BnajieHuE MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MpPU3HABaTh OMIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
€ro;

— TpeaiaraTh aJbTEPHATHBHOE PEIICHHE B KOH(PIMKTHOW CUTYAIIUH;

— BBIICJISTH OOIIYIO TOUKY 3pEHHS B TUCKYCCHH;

— JIOTOBapHUBATHCS O MPaBUIIAX U BOMPOCAX Al 00CYXKICHUS B COOTBETCTBUH C
MIOCTABJICHHOW MEPE] TPYIION 3aa4uei;

— OpraHM30BBIBATH YueOHOE B3aMMOJCICTBUE B TpyIIe (OmnpenessTh o0Iue
IEJIM, PACIPeNeNsiTh POJIH, I0rOBAPUBATHCS APYT C APYTOM U T. 11.);

— YCTpaHATh B paMKaXxX JIMajiora pa3pbiBbl B KOMMYHHUKAIIUH, OOYCIOBJICHHBIE
HETTOHUMAaHHEM/HETIPUITHEM CO CTOPOHBI cobeceqHuKa 3amadd, (GopMbl WU
COJIepKaHUsl IUaIora.

12.  YmeHue 0CO3HaHHO MCIOJIb30BaTh PEYEBbIE CPEJICTBA B COOTBETCTBUH C
3a/1a9e KOMMYHUKAIIUW JJIS BBIPAXKEHUS CBOMX YYBCTB, MBICIICH M MOTpeOHOCTEH
Ul TUIAHUPOBAaHMS W PETYJSILIMM CBOEM JIESITEIBbHOCTH; BIIAJICHUE YCTHOW U
MMMICBbMEHHOH PEeUbl0, MOHOJIOTHYECKONM KOHTEKCTHOM peubto. OOYyJarOIIHIC CMOXKET:

e OmpeAeNsaTh 3aJadyy KOMMYHHMKAallMM U B COOTBETCTBUM C HEW OTOUpaTh
peUeBbIE CPEACTBA;

e 0oTOMpaTh M HUCIOIH30BATH PEUEBBIC CPEJICTBA B MPOIIECCE KOMMYHUKAIINH C
JPYTUMU JIOIbMU (IHAJIOT B Mape, B MAJION TpynIe U T. 1.);

® MPEJACTABIATh B YCTHOMW WM THUCHBMEHHON ¢opMe pa3BepHYTHIN IUIaH

COOCTBEHHOH JIEATEILHOCTH;



e c00JII0/1aTh HOPMBI TYOJMYHOM peyH, periaMeHT B MOHOJIOTe U JUCKYCCUU B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a71a4eH;

® BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYKICHUE) U 3alpalliuBaTh MHCHUE
MapTHEPA B paMKax Auajora;

® MpPUHHUMATL pEIIeHWEe B XOJ€ JAHajora W COIJIACOBBIBATH €0 C
co0€eCeTHUKOM;

® CO3/1aBaTh MHUCHMEHHBIE «KIUIIUPOBAHHBIC» W OPUTHMHAIBHBIE TEKCTHI C
UCITOJIb30BAaHUEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;

® ICMOJIb30BaTh BepOajbHBIE CPEACTBA (CPEACTBA JIOTUYECKOW CBSI3M) IS
BBIJICJICHUS] CMBICJIOBBIX 0JIOKOB CBOETO BBICTYIUICHHUS;

® ICMOJIL30BaTh HEBepOalbHBIE CPEJACTBA WM HArJSIHbIE MaTepHabl,
MOITOTOBJICHHBIE/OTOOPAHHBIE 11O PYKOBOJACTBOM YUUTEJIS,

e JeflaTh OIICHOYHBIM BBIBOJL O JIOCTMDKEHMHM II€JIM KOMMYHUKAIIUU
HEMOCPEJACTBEHHO  TIOCJIE  3aBEpIIEHUS  KOMMYHUKATUBHOTO  KOHTaKTa U
00OCHOBBIBATH €TO.

13. ®opmupoBaHuE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIH30BaAHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OOyqaronuiics
CMOXKET:

® [[eJICHANPABICHHO HCKAaTh W HCIOIb30BaTh HH(POPMALMOHHBIE PECYPCHI,
HEOOXOIMMBIE ISl PEIICHUs YYEOHBIX U MPAKTUYECKHUX 3a/1ad C MOMOIIBIO CPEACTB
UKT;

® BHIOMpATh, CTPOUTh M HCIOJIH30BATh aJEKBATHYIO HWH(GOPMAIIMOHHYIO
MOJIeNIb JIJISl Tepefayd CBOMX MBICIEH CpEeJCTBAMU €CTECTBEHHBIX U (DOpMaTbHBIX
S3bIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHUKAIIUU;

® BHICIATh HMH(POPMAIMOHHBIM AaCTHEeKT 3a/Jadd, OIEepPUPOBATh JIaHHBIMH,
HCIIOJIb30BaTh MOJENb PEIICHUS 3a/1a4uH;

® HCITOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHHU (BKJIFOYAsl BBHIOOpP aJE€KBATHBIX
3a/1au€ HMHCTPYMEHTAJbHBIX MPOTrpaMMHO-AaNNapaTHBIX CPEIACTB U CEPBHUCOB) A

pelieHrs MHOOPMALIMOHHBIX U KOMMYHUKAIMOHHBIX y4€OHBIX 3a/a4, B TOM 4YHCIIE:



BBIUNCIICHME, HAllMCaHWE IHMCEM, COYMHEHHH, JOKJIAaIoB, pedeparoB, CO3AAHHE
[Ipe3eHTalul U 1p.;
® 1CMOJTB30BaTh MH()OPMALMEO C YIETOM STHUECKUX 1 IIPABOBBIX HOPM;

® Co371aBaTh MH(POPMAIMOHHBIC PECYPChl PA3HOTO TWMA W YTl Pa3HBIX AyIUTOPHH,
COOIIOIaTh MH(OPMAITMOHHYFO TUTHIEHY U TIPaBUyIa MH(OPMAITMOHHOM OE30MTaCHOCTH.

Boimyckauk Hayuutes B 7-9 knaccax (IJ1s HCIIOJIb30BAaHHUS B IOBCEIHEBHOM
XKU3HU W OOECIEUCHHS] BO3MOXKHOCTH YCIICIIHOTO TPOJOIKEHUS OOpa3oBaHUs B
IIKOJIE)

DNeMEHThl TEOPUU MHOXKECTB U MATEMATUYECKOU JIOTUKU

- OnepupoBaTh MMOHATHSMH: MHOKECTBO, DJIEMEHT MHOKECTBA,
MOJIMHOKECTBO, TPUHAJIC)KHOCTD;

- 3aJ1aBaTh MHOYKECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;

- HaxoJIHUTh TMepeceueHue, OOBETUHEHHE, IOAMHOKECTBO B IPOCTEHIIMX
CUTYaIUsX;

- ONEepUpOBaTh TaKUMHU TOHATUSIMU: OIpeJeieHrne, akcuoma, Teopema,
JIOKa3aTeIbCTBO;

NPUBOAUTL TPUMEPHl W KOHTPIPUMEPHI Il  MOJTBEPXKICHUSI CBOUX
BBICKA3bIBAaHU.

B nmoBcenHeBHON XKW3HU W NPU U3YUYEHUHU APYTUX MPEIMETOB: UCIOJIb30BAThH
rpaduyeckoe MpeACTaBIEHUEe MHOXECTB JJIi ONMHCAHUS peaJbHBbIX IPOIECCOB U
SIBJICHUH, TP PEIICHUH 3a]1a4 APYTUX YU4eOHBIX MPEIMETOB.

Yucna

- OnepupoBaTh NOHATUSAMU: HATYpaJIbHOE YHCIIO0, IIEJI0€ YUCIIO, OOBIKHOBEHHAS
npoOb, necsaTU4Hass  JIpoOb, CMellaHHas JApoOb, palMOHAIBHOE  YHCIIO,
apudMeTHICCKU KBaJpaTHBIN KOPCHB;

- HCIIOJIb30BaTh CBOMCTBAa YMCEJ W NpaBujia JCWCTBUH NPHU BBIITOJHEHUU
BBIYMCJICHUM;

UCIIOJIb30BaTh MpPHU3HAKU JeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCIICHUH U PEILICHUH HECJIOKHBIX 3a/1a4;

- BBITIOJIHSATH OKPYTJICHUE PAIMOHATIBHBIX YUCEI B COOTBETCTBUU C MPAaBUIIAMU;

- OILICHMBATh 3HAYCHNE KBAIPATHOTO KOPHS U3 MOJ0KUTEIBHOTO 1EJIOT0 YHUCIIA;

- pacro3HaBaTh pallMOHAIBHbBIC U UPPAIIMOHAJIbHBIC YHUCIIA;

- CpaBHUBATh YHCIIA.

B moBcenHeBHON XKW3HM W MNpPU M3YYEHHH JPYTHUX IPEAMETOB: OIICHUBATH
pe3yJbTaThl BBIYMCICHUM TPHU PEHICHUH MPAKTUYECKUX 3a7ad; BBIMOIHATH
CpPaBHEHHE YHCEJI B PEAIbHBIX CUTYyaIlUsSIX; COCTABIATh YMCJIOBBIC BBIPAKECHUS TMPU
pEIICHUH MTPAKTUUYECKUX 3aa4 U 3a/1a4 U3 JPYyTUX YYeOHBIX MPEAMETOB.

ToxxaecTBeHHBIE MPeoOpa3oBaHUS

- BBINOTHATE HECIOXHBIE MPeoOpa3oBaHMs ISl BBIUMUCICHUS 3HAYCHUU
YUCJIOBBIX BBIPAKEHUM, COAEPXKAIIUX CTENEHW C HaTypalbHBIM TOKa3aTeJeM,
CTETICHU C LIEJIBIM OTPUIIATEILHBIM IMOKa3aTeNIeM;




- BBITIOJTHATH HECJIOKHBIC TPEeoOpa3oBaHUs IEIBIX BBIPAKEHUN: PACKPHIBATH
CKOOKH, TPUBOJIUTH MOJOOHBIE CllaraeMbI¢;

- HUCIOJIb30BaTh (OPMYIIBI COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CYMMBbI,
KBaJpaT Pa3HOCTU, PA3HOCTh KBAJAPATOB) JJIsI YIPOIIECHUS] BBIYMCICHUN 3HAUYCHHUI
BBIPAKCHU U,

- BBITIOJIHATH HECIIOKHBIC MPeoOpa3oBaHUs IPOOHO-IMHEHHBIX BBIPAKCHUN U
BBIPOKCHUH C KBaJAPATHBIMU KOPHIMHU.

B moBcemHeBHOW >KM3HM W TPU HM3YYCHHH JPYTUX IMPEIMETOB: TOHHMATh
CMBIC]I 3allMCH YHUCJa B CTAHJIAPTHOM BHJE; ONEPUPOBATH Ha 0A30BOM YpOBHE
MOHATHEM «CTaHJapTHAs 3alMCh YUCIIAY.

VYpaBHEeHHS U HEPABEHCTBA

- OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSIMU: PABEHCTBO, YHUCIOBOE
PaBEHCTBO, ypaBHEHWE, KOPEHb YypPaBHEHMUsI, PCIICHUE YypaBHEHUS, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE HEPABEHCTBA;

- IPOBEPSATH CIPABEITMBOCTH YNCIOBBIX PABEHCTB U HEPABCHCTB;

- pemiaTh JUHEWHbIC HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOJAIIMECS K
JIMHEHUHBIM;

- peIIaTh CUCTEMbI HECIIOKHBIX JIMHCWHBIX YpaBHEHUH, HEPABCHCTB;

- TIPOBEPSITh, SABISACTCS JIM IAHHOE YHCIIO PEIICHHEM ypaBHEHUs (HEPaBEHCTBA);

- pemath KBaJpaTHbIC YypaBHEHUs 1o (opMmylie KOpPHEH KBaJIpaTHOTO
YpaBHCHHSI,

- n300paxxaTh pelIeHUs] HEPABEHCTB U X CUCTEM Ha YHMCIIOBOU MPSMOM.

B moBcegHeBHOM KM3HU U NPU U3YYEHUU APYTUX MPEIMETOB: COCTABIATH U
pemiath JMHEHHbIE ypaBHEHUS MpPU PEIICHUH 3a]lay, BO3HHUKAIOIIUX B JIPYTUX
y4eOHBIX IIpeIMETaXx.

DOyHKIUU

- HaxoauTh 3naueHue GyHKIUHU MO 3aJJaHHOMY 3HAUYECHUIO apTryMeEHTa;

- HAXOAWTh 3HAYEHHUE AapryMeHTa MO 33JaHHOMY 3HAYEHUIO (QYHKIUU B
HECJIOKHBIX CUTYaIHSIX;

- OIIPEACINIATh MOJOKEHNE TOUKH MO €€ KOOpAUHATaM, KOOPJIMHATHI TOUYKH 110 €€
MIOJIO’KEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;

- o rpaduKy HaXOIUTh OOJACTh OIpEAeNICHHs,, MHOXKECTBO 3HAUYCHUM, HYIH
(GYHKITUHU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MTPOMEKYTKH BO3pacTaHUsl M yObIBaHUA,
HanOOoJIbIIIee M HAMMEHbBIIIEEe 3HAUCHHS (PYHKITUH;

- CTpOUTH TpaduK IUHEHHON DYHKIINH,

- TIPOBEPATH, SIBISETCS JU AaHHBIA rpaduk TpaduKoM 3aJaHHOW (YHKIUU
(TMHENHOM, KBaIpaTUIHON, 0OpaTHOM MPOTIOPIIUOHAITBHOCTH);

- ONpeAeNaTh NPUONMKEHHBIE 3HAYCHHUS KOOPAMHAT TOYKH TIEpeceueHus
rpadukoB ¢ yHKITHIA;

- omepupoBaTh Ha 0a30BOM YpPOBHE TOHATHSAMHU: TMOCIEI0BATEIHHOCTD,
apudMeTHIecKast MPOrpeccHsi, reoMeTpuIecKasi IPOrPecCus;

- pemiath 3aJa4yd Ha MPOTPECCHUHU, B KOTOPHIX OTBET MOXKET OBITH MOJIYYCH
HETMOCPEACTBEHHBIM MOJCYETOM 0€3 MpUMEHEHUsT POpMYII.

B moBcenHeBHON XU3HU M MPU U3YYCHHUH JIPYTUX MPEAMETOB: HCIIOIH30BAThH
rpaduKky peambHBIX TPOIECCOB W 3aBHCUMOCTEH JUIsl OMpPENENICHUS WX CBOWCTB



(HanOonpllive ¥ HAMMEHBIIME 3HAYEHHUS, IPOMEXYTKM BO3pACTaHUS U yObIBaHHS,
00J1aCTH MOJOKUTEIbHBIX U OTPULATEIbHBIX 3HAYEHUH U T.11.);

MCITI0JIb30BaTh CBOMCTBA JIMHEMHONW (PYHKUIMU U €€ rpaduK IpH PElIeHUH 3a1ad
U3 IPYyruX Y4eOHBIX MPEIMETOB.

CratucTtuka v TeopHsi BEpOATHOCTEN

- VMeth mpencTaBieHHE O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4ailHOro cOOBITHS, KOMOMHATOPHBIX 3a]a4ax;

- pemarb MpocTeine KOMOMHATOPHBIE 3aJaud METOJOM NPSIMOro H
OpraHHU30BaHHOTO Mepedopa;

- IPEJCTAaBIATH JaHHbIC B BUJI€ TAOJINII, TUarpaMMm, rpauKoB;

- 4yuTaTh MHGOPMAIMIO, TMPEACTABICHHYIO B BHUJE TaOIHIIbI, AHArpaMMbl,
rpaduxa;

- OTPEJIEATh OCHOBHBIE CTATUCTHUECKUE XapAaKTEPUCTUKU YUCIOBBIX HAOOPOB;

- OLICHUBATh BEPOSITHOCTh COOBITUS B MIPOCTEUIINX ClTydasiX;

- UMETh NMPEJCTABICHUE O POJIM 3aKOHA OOJIBIIMX YHCEN B MACCOBBIX SBJICHUSIX.

B noBcenHeBHOM KU3HU U TTPU U3YUYEHUU JPYTUX NMPEIMETOB: OIICHUBATD
KOJIMYECTBO BO3MO’KHBIX BapMaHTOB METOJIOM Iepebopa; UMETh MPEACTaBICHHUE O
pOJIM  TPAKTHUYECKU JIOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHI; CpaBHHUBATh
OCHOBHBIE CTATHUCTUYECKHE XapaKTEPUCTUKH, IMOJTYYEHHBbIE B TPOLIECCE pELICHUS
NPUKJIAJHON 3aJayl, M3YyUYCHHUs pPEAIbHOTO SBIEHUS; OIEHUBATH BEPOSTHOCTD
peaNbHBIX COOBITUI U SIBICHUI B HECIIOXKHBIX CUTYalLIUSAX.

TexcToBbie 3a1aun

PemaTe HecJOXKHBIE CIOKETHBIE 3aJladyd  pa3HbIX TUIIOB Ha BCE
apupMeTHIecKue AeCTBUS;

- CTPOUTH MOJIENb YCIIOBUA 3a7aud (B BUAE TaOJUIbI, CXEMbI, pUCYHKA WU
yYpaBHEHHs), B KOTOPOM JTaHbI 3HAUEHHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C
IEJIbIO TIOMCKA PEIICHUS 3a/1a4K;

- OCYILECTBIATH CIOCOO TMOUCKA PEIICHUs 3aJadyH, B KOTOPOM pPacCyKICHUE
CTPOUTCS OT YCJIOBUS K TPeOOBAHUIO UK OT TPeOOBAaHMS K YCIOBHIO;

- COCTABJIATH IJIAH PEIICHUS 3aa4H;

- BBIJICNIATD JTAIlbl PEUICHUS 33/1a4u;

- MHTEPIPETUPOBATH BHIYMCIUTEIBHBIE PE3yJbTaThl B 3aJaye, UCCIEI0BAThH
IIOJIYYEHHOE PEIICHHE 3a/1a4H;

- 3HaTh pa3jnyuue CKOpPOCTeil 00BbEKTa B CTOSIYEH BOJE, MPOTUB TEUCHUS U IO
TEYEHHIO PEKU;

- pelaTh 3a/1a4M Ha HaXO0XJACHUE YaCTH YKCJIa U YUCia 0 €ro YacTH;

- pewmaTh 3aJaud pa3HbIX TUIOB (Ha pabOTy, HAa MOKYIKH, Ha JIBW)KECHUE),
CBSI3BIBAIOIINX TPHU BEJIMYMHBI, BBIIEIATH 3TH BEJIMYHUHBI M OTHOILICHUS MEX1y HUMU;

- HaxXOAMTh NPOLEHT OT YHWCIA, YHMCIO MO MPOLEHTY OT HEro, HaXxOAUThb
MIPOLIEHTHOE CHU)KEHHUE WJIN MTPOLIEHTHOE MOBBIIICHUE BEJINYUHBI,

- pelaTh HECJIOKHBIE JIOTHYECKUE 3a]Ja4l METOJIOM PaCCyKICHUM.

B noBceaHEBHON XM3HM W NPU HM3YYEHHHM APYIMX HIPEIMETOB: BbIIBUIAThH
TUIOTE3bl O BO3MOXHBIX IPEAENBbHBIX 3HAYEHUSAX HCKOMBIX B 3aJlaye€ BEJIUYMH
(menatb NPUKUIKY).

I'eomeTrpuueckue Gurypsl



- OnepupoBaTh Ha 6a30BOM YPOBHE NOHITHSIMU F'€OMETPUUECKUX PUTYD;

- U3BJEKaTh MHPOPMALMIO O TEOMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO Ha
yepTexax B IBHOM BUJIE;

- IPUMEHSATH JJIsl pelIeHus 3a7a4 reoMeTpuyeckue (akThl, €ClIU YCIOBUS HX
MPUMEHEHUS 3aJ1aHbl B IBHOU (opMeE;

- pemaTh 3a7a4d Ha HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3uaM wiu
AITOPUTMaM.

B noBceaHeBHON XM3HU U NPU U3YyYEHUU APYTHX MNPEIMETOB: MUCIOJIb30BAThH
CBOICTBa T€OMETPUYECKUX (QUTYp IS PELICHUs TUIIOBBIX 3a/1ay, BO3HUKAIOMIMX B
CUTYallUIX MOBCEIHEBHOM KU3HU, 3a]1a4 IPAKTUUYECKOTO COJECPIKAHMS.

OTHOIIEHUSI
- OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSIMU: PaBEHCTBO (PUTYp, paBHbIC
burypsi, PaBEHCTBO TPEYTOJIBHUKOB, napauieIbHOCTh PSMBIX,

NEPNEHAUKYISAPHOCT  MPSAMBIX, YIJbl MEXAY MNPAMBIMH, NEPHEHAUKYIAD,
HAKJIOHHAsA, POEKIIUS.

B noBcenHeBHOM XKU3HU WM MPU U3YYEHHUH JIPYTUX NPEAMETOB: UCIIOIB30BATh
OTHOILLIEHHUS I PELIECHUS IPOCTEUIINX 3a/1a4, BO3HUKAIOUIMX B PEATbHOM KU3HH.

N3mepenus U BBIUYNCIECHUS

- BBINONHATH M3MEPEHUE UIMH, PACCTOSIHUMN, BEJIMYHUH YIJIOB, C IMOMOIIbIO
MHCTPYMEHTOB ISl UBMEPEHUH JJIMH U YIJIOB;

-  TOpUMEHATh (OopMyNbl TMepuMeTpa, IUIom@AM U 00bEMa, IUIOUIAAH
IIOBEPXHOCTHU OTJEIBHBIX MHOTIOTPAHHUKOB IIPU BBIYMCIICHUAX, KOTJA BCE JAHHBIE
UMEIOTCS B YCIIOBUU;

- npuMeHITh  Teopemy  Iludaropa,  0a3oBble  TPUTOHOMETPUYECKUE
COOTHOIICHUS JUIsl BBIYUCIICHHS [IJIMH, PACCTOSHUM, IJIOMaAed B TPOCTEHIINX
CIIyJasix.

B moBcenHeBHOW XM3HW M MPU H3YYCHHUH APYTHX TMPEIMETOB: BBIYUCIATH
PACCTOSIHMSI HA MECTHOCTHM B CTaHAAPTHBIX CUTYaIUsAX, IUIOIMIAAA B MPOCTEUIIUX
CIIy4asiX, IPUMEHATh (POPMYJIIBI B MPOCTEHIITNX CUTYAIUSIX B TTOBCETHEBHOM KU3HH.

['eomeTpuueckue mocTpoeHUs

- 306pakaTh TUIIOBBIC TNIOCKKHE (GUTYPHI U (PUTYPBI B TPOCTPAHCTBE OT PYKHU U
C TIOMOIIBI0 HHCTPYMEHTOB.

B moBcenHeBHOW >XKM3HU W TPU W3YYEHUU JPYTUX IMPEIMETOB: BBIOIHSITH
MPOCTEHIITNE TTOCTPOCHHS HA MECTHOCTH, HEOOXOIUMbIE B PEATbHON KU3HHU.

['eomeTpuueckue nmpeodpazoBaHus

- Ctpouth ¢urypy, CUMMETPUYHYIO JaHHOW (UTYpEe OTHOCUTEIHHO OCH H
TOYKH.

B moBcegHeBHOM XU3HU M MPU U3YYCHHUH JPYTUX MPEAMETOB: PACIO3HABATH
JIBUKEHUE OOBEKTOB B OKPYXKAIOIIIEM MUPE; PACIIO3HABATH CHMMETPUYHBIE (PUTYPHI B
OKPYXAIOIEM MHUPE.

BexTophl 1 KOOpAMHATHI HA TUIOCKOCTH

- OnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSIMH BEKTOP, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOPA HA YMCII0, KOOPIWHATHI Ha TUNIOCKOCTH;

- OmpeAeNnsITh MPUOIMKEHHO KOOPAWHATHI TOYKH TO €€ W300paKEeHUI0 Ha
KOOPJIMHATHOM TUIOCKOCTH.



B moBcenHEBHOU XU3HU U NPU U3YYCHHUU APYIUX IPEAMETOB: UCIIOIb30BATH
BEKTOpbl JUIA pELICHUs NPOCTEHMIIMX 3aJad HAa ONPEACICHUE CKOPOCTH
OTHOCUTEJIBHOTO JIBUKEHHUS.

HcTtopusa mareMaTuku

- OnucelBaTh OTHAENIBHBIE BBIIAIOUIMECS PE3YyJbTAThl, IOJIYYECHHBIE B XOJE
pPa3BUTH MATEMATUKU KaK HAYKH;

- 3HaTb IIPUMEPbBI MATEMaTUYECKUX OTKPBITUA U HUX aBTOPOB, B CBA3U C
OTEYECTBEHHON U BCEMUPHON UCTOPHUEH;

- IOHUMATh POJIb MATEMATUKU B pa3BUTUU Poccum.

Meroapl MaTeEMaTUKU

- BeiGupaTh moaxoasuuii M3y4eHHbIM METO/T JJIsl PEIICHUS] U3YYCHHBIX THUIIOB
MaTeMaTU4YECKUX 3a/a4;

- IlpuBoauTh mpUMEpHl MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B OKpYXKarOLICH
JNEUCTBUTEIIBHOCTU U MPOU3BEACHUIX UCKYCCTBA.

BEINYCKHHUK  MOJYYHT BO3MOXKHOCTh _HAy4YUThCS B 7-9 kmaccax Jyis
o0ecrniedeHns: BO3MOXXHOCTH YCIICIITHOTO TIPOAOJIKEeHUsT 00pa3oBaHusi Ha 0a30BOM U
yrayOiaEHHOM YPOBHSIX

DJIeMEHTHI TEOPUH MHOKECTB U MAaTEeMAaTUIECKOM JIOTUKH

- OnepupoBaTh MOHATHUSAMU: OIpEACICHUE, TeopeMa, aKCMOMa, MHOXKECTBO,
XapaKTePUCTUKH MHOXKECTBA, DJIIEMEHT MHOXECTBa, IMyCTOe, KOHEYHOE W
OECKOHEYHOE  MHOXKECTBO,  IOJIMHOXECTBO, IPUHAJIEKHOCTh,  BKJIIOYECHHUE,
pPaBEHCTBO MHOKECTB;

- M300pakaTh MHOXKECTBA M OTHOIIEHHE MHOXECTB C IOMOLIBIO KPYroB
Ditnepa;

- ONpEeNeNATh NPHUHAJIEKHOCTh JIIEMEHTAa MHOXECTBY, OOBEIUHEHHUIO WU
HepeCceYeHNI0 MHOXKECTB;

- 3a/1aBaTb MHOKECTBO C IOMOIIbIO MEPEUHUCICHUS 3JIEMEHTOB, CIIOBECHOIO
OTHCaHUS;

- ONepUpOBaTh IOHATUSMHU: BBICKA3bIBAHHE, HCTUHHOCTb U JIO)KHOCTb
BBICKa3bIBaHMsI, OTPUIIAHWE BBICKA3bIBaHWM, ONEpallMyd HaJ BBICKAa3bIBAHUSAMU: H,
WIH, HE, YCIIOBHBIE BbICKA3bIBAaHUS (MMILTUKALIUN);

CTPOUTDH BBICKA3bIBaHUS, OTPUIIAHUS BHICKAa3bIBAHUH.

B noBcenHeBHON JXKM3HM W OpPU H3YYEHHM JPYTHX HPEIMETOB: CTPOUTH
LENOYKH YMO3aKIIOUEHUH Ha OCHOBE HCII0JIb30BAHUS MPABUII JIOTUKH; UCTIOJIb30BaTh
MHOJKECTBa, OINEpPalMd C MHOXECTBAMM, HUX TIpaduyecKkoe IMpeacTaBiICHUE is
OTMCAHUS PeaJbHBIX NMPOLIECCOB U SIBICHUU.

Yucna

- OmnepupoBaTh MOHATUSAMHU: MHOKECTBO HATYpaJbHBIX UHCEN, MHOKECTBO
HENbIX YHCEN, MHOXXECTBO PpAalMOHAJIBHBIX YHCEN, HWPPALUOHATIBHOE YHCIIO,
KBaJI[paTHbIl KOpPEHb, MHOXECTBO JCUCTBUTEIBHBIX YHCEN, T'eOMEeTpUuYecKas
MHTEpIPETalns HaTypallbHbIX, IEJIbIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX YUCEIT;

MNOHUMATh ¥ OOBSICHATH CMBICT TO3UIIMOHHOM 3aMMCH HATypaJIbHOTO YHCIIa;

- BBINOJHATH BBIYUCICHUS, B TOM YHCJIE€ C HCHOJIB30BAaHUEM MPUEMOB
palMOHANBHBIX BEIYHCIICHHH;




- BBITIOJIHATH OKPYTJICHHE PAIIMOHAJIBHBIX YUCEI C 3aIaHHOM TOYHOCTHIO;

- CpaBHUBATh PallMOHAIbHBIC U UPPALIMOHAIIHHBIC YHCIIA;

- TOPEACTaBIATh palMOHAIIBHOE YHCIO B BHJE JECATUYHOM JapoOlu,
YHOPSIIOUMBATH YKCIIA, 3alIUCAHHBIC B BUJIE OOBIKHOBEHHOU U IECATUYHOUN IpoOH;

- HaxoauTh HO/] u HOK yucen u ucnonb30BaTh UX MPU PEIICHUU 3a7a4.

B mnoBcenHeBHOW XW3HM U NPU U3YUYEHHUH APYTUX MPEAMETOB: MPUMEHATH
npaBujia MNPUOIMKEHHBIX BBIYMCICHUN MpPU PEIICHUU MPAKTUYECKUX 3aJad |
pelIeHNU 3a/lad JPYTUX Y4eOHBIX MPEAMETOB; BBINNOIHATH CPAaBHEHUE PE3YIbTATOB
BBIYUCJICHUN MPHU PEIICHUU MPAKTUYECKUX 3ajlady, B TOM YHCIE NPUOIMKEHHBIX
BBIYUCJICHUN; COCTaBISATh W OIICHUBATh YHUCJIOBBIE BBIPAXKEHUSI TPU PEIICHUU
NPaKTUYECKUX 3aJad M 3aJad W3 JPYyrux Y4YeOHBIX MPEIMETOB; 3alUChIBATh M
OKPYTJISITh YHUCJOBBIE 3HAYEHUs] PEATbHBIX BEJIWYMH C HUCIOIB30BAaHUEM pPa3HBIX
CUCTEM U3MEPEHUS.

ToxnecTBeHHbIE TPe0Opa3OBaHUS

- OnepupoBaTh MOHATUAMH CTENIEHU C HATYpaJbHBIM TOKA3aTeJIeM, CTEIICHU C
IIEJIbIM OTPHUIIATEIIBHBIM MTOKa3aTelIeM;

- BBITIOJIHATH MPeoOpa3oBaHUs IENIBIX BBIPAKCHUM: JEUCTBUS ¢ OJHOUYICHAMU
(cioxeHue, BBIUUTAHHE, YMHOXXCHHUE), JCHCTBUS C MHOTOWICHaMHU (CIIOKEHHE,
BbIYMTaHUE, YMHOKCHUE);

- BBITIOJIHATH PA3JIOKEHHE MHOTOUYJICHOB HA MHOXHUTEIU OJHUM M3 CIIOCOOOB:
BbIHECEHHE 3a CKOOKY, TpPYNIUPOBKA, MCIOIb30BaHHE (POPMYT COKpPAILIEHHOTO
YMHOKEHUS;

- BBIJICJISATH KBaJApaT CYMMbI i pa3HOCTH OJTHOUYJIEHOB;

- pacKJIaJpIBaTh HA MHOKHUTEIIA KBAJIPATHBIN TPEXUIICH;

- BBIMOJHATH MPeoOpa3oBaHUsl BBIPAKEHUHM, COIEPKALIUX CTENEHU C LEIBIMU
OTPULIATENIBHBIMU TMOKA3aTEISIMH, IEPEXOUTHh OT 3alUCU B BUJIE CTENEHU C LEIbIM
OTpUIATEIBHBIM MTOKA3aTEJIEM K 3alUCH B BUJIE IPOOH;

BBIMIONHATH  MpeoOpa3oBaHus  JIPOOHO-PAIMOHATIBHBIX  BBIPAKECHHIA:
COKpameHue Jpobeii, mpuBeneHHEe anreOpandeckux JApoOed K  obmemy
3HAMEHATEeN0, CIOKEHHE, YMHOXXEHHEe, [eJeHhe anredpanyeckux Apooeid,
BO3BEJICHUE anreOpandyeckoil ApoOM B HATYypalbHYI0 U ILEIYI0 OTPUIIATEIHHYIO
CTEIICHb;

- BBITIOJHSATH MTPe00pa30BaHus BRIPAKECHHM, COJEPKAIUX KBAPATHBIE KOPHH;

- BBIIETATH KBaJApaT CYMMbl MJIHA PA3HOCTU JBYWI€HAa B BBIPAKEHHUSIX,
CoJieprKallluX KBaJpaTHbIE KOPHH;

BBITIOJHSATH MTPeoOpa30BaHUs BbIPAKEHUH, COAEPIKAIUX MOTYIb.

B noBcenHEeBHOW XU3HM W MPU U3YYEHUU APYTHX MHPEAMETOB: BBINOJHSITH
npeoOpa3oBaHuss M JEUCTBHUS C YHCIAMH, 3alMCAHHBIMH B CTaHIApPTHOM BHJIC;
BBITIONIHATH MPEOOpa3oBaHus aNreOpandecKuX BBIPAKEHUN TPU PEIICHUH 3a7ad
JIPYTUX Y4EOHBIX MPEIMETOB.

YpaBHEHHUS U HEPABEHCTBA

- OnepupoBaTh MOHSTUSIMH: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHUS,
pelieHne HEpPaBEHCTBA, PABHOCWJIBHBIE YpaBHEHHS, O0O0JACThb ONpPEACIICHUS
ypaBHEHHUsI (HEpaBEHCTBA, CUCTEMbI YPaBHEHUI WJIM HEPABEHCTB);



- pemiaTh JIMHEHHBIE YPAaBHEHUS W YPAaBHEHHWs, CBOJHWMBIE K JIMHEHWHBIM C
MOMOILBIO TOXKAECTBEHHBIX TPEOOPA30BAHNUI;

- pelaTh KBaJApaTHBIE YPABHEHUS W yPABHEHHWs, CBOJAMMBIE K KBAJPATHBIM C
MOMOILBIO TOXKAECTBEHHBIX TPEOOPA30BAHUI;



- pemartb JpOoOHO-TMHEWHbIE YPAaBHEHHS;

- peuarts NpOCTEUIINE HPPALMOHAIBHBIE YPABHEHUS BUIA

- pemarth ypaBHeHus Buma*" ~°;

- pemarh ypaBHEHHUS CIIOCOOOM paslIOKCHHS Ha MHOXHTEIH W 3aMEHBI
[IEPEMEHHO;

- HWCIIOJIb30BaTh METOJ HWHTEPBAJIOB JUIsI pEIICHUS TIENIBIX W ApOOHO-
paIMOHAILHBIX HEPABEHCTB;

- peIaTh JTUHEHHBIC YPaBHEHUS U HEPABEHCTBA C MapaMeTPaMH;

- pelIaTh HECJIOKHBIC KBaIpaTHBIC YPABHEHUS C ITapaMeTPOM;

- peIIaTh HECIOKHBIC CUCTEMBI JTMHEHHBIX YPAaBHCHHH C MTapaMeTpaMu;

- pelIaTh HECJIOKHbBIC YPAaBHCHHS B IICJIBIX YHCTIaX.

B moBcemHeBHOW KU3HU W TIPU M3YYCHHUH JIPYTUX MPEIMETOB: COCTABIATH M
pemiath JUHEHHBIC W KBaJpaTHBIC YPaBHEHUS, YpPaBHEHHWSA, K HUM CBOASIIHECH,
CUCTEMBI JIMHCHHBIX YpaBHCHHUI, HEPABEHCTB MPHU PEIICHUH 33/1a4d APYTHX YUCOHBIX
NPEIMETOB; BBIMOJIHATH OICHKY IPAaBIONOJI00MS PE3yJbTaTOB, IMOJTYYacMbIX IPHU
PEIICHUM JIMHCHHBIX W KBaJPaTHBIX YPaBHECHUW M CUCTEM JIMHEHHBIX YpaBHCHHUH U
HEPABCHCTB MU pEUICHWH 3aja4 JAPYIHMX Yy4eOHBIX TPEIMETOB; BBIOMpATH
COOTBETCTBYIOIIIME YpPaBHCHHS, HEPABCHCTBA WMJIM HMX CUCTEMBI IS COCTABJICHHSI
MaTEMaTUYCCKOW MOJICNN 3aJaHHOW PEaIbHOM CHTyalluu WM MPUKIIATHOW 3a/1auu;
yMeTh HHTEPIPETUPOBATh IMOTYYCHHBIN MTPU PEIICHUN YpaBHEHUs, HEPABECHCTBA WITH
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3a/IaHHOM peaNbHON CHUTYaIlM¥ WU MPUKIATHON
3aJIauH.

DOyHKIUU

- OmepupoBaTh NOHATUSAMU: HYHKIMOHAIBHAS 3aBUCUMOCTb, (DYHKIIUS, TpaduK
dbyHKIMM, CrIocoObl 3amaHus (QYHKIIMH, apryMEHT W 3HadYeHue (QyHKIuH, 00JacTh
OTpe/IeTICHUS] M MHOXECTBO 3HAYCHWH (QYHKIMH, HYyIH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, MOHOTOHHOCTb (DYHKITMH, YETHOCTH/HEYETHOCTD () YHKITUH;

CTPOUTH rpad¥Ky TUHEHHON, KBAIPATUHIHON (YHKIIHM, 0OpaTHOM
K
y =a+ — .2 1l
IPONOPILMOHATBHOCTH, () YHKIIMU BUJIA: Xpr VX g v vy

Ha TIpUMepe KBaAPaTUIHON (PYHKIINH, UCTIOIB30BaTh MpeoOpa3oBanus rpaduka
dynkimn y=f(X) ans noctpoenus rpadgukos yskmmit -' - AT +

- COCTaBJISITh YPaBHEHUS MPSMOU IO 3aJaHHBIM yCIIOBHUSM: TIPOXOJIAIIEH uepe3
JIBE TOYKM C 3aJaHHBIMA KOOpJWHATAMU, MPOXOMASAIICH dYepe3 MaHHYI0 TOYKY H
MapajyIeJIbHON TaHHOM MPSMOI;

- UccaenoBath QHYHKIHIO 10 €€ TpaduKy;

- HAXOJWTh MHOXECTBO 3HAYCHHM, HYIH, MPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTHIHON (yHKITUU;

OMEepUPOBAaTh  TMOHATHSIMH:  TOCJIEIOBATEIIBHOCTh,  apudmeTHdeckas
MIPOTPECCHsI, TEOMETPUUECKAsI TIPOTPECCHS;
- pelaTh 3a/1a9u Ha apUPMETHICCKYIO U TEOMETPHUIECKYIO TIPOTPECCHUIO.



B noBcegHeBHOW KM3HM W TpU  U3YYEHUM JPYrUX  M[PEAMETOB:
WUTIOCTPUPOBAThH C OMOIIBIO Ipadrka peabHyI0 3aBUCUMOCTh WJIM MIPOLIECC IO UX
XapaKTepUCTHUKAM;



HCII0JIb30BaTh CBOICTBA U IpadUK KBaJpaTUUYHON (DYHKLMH MPHU PELICHUU 3a/1ad U3
ApYTuX y4eOHBIX IPEAMETOB.

TexcToBrle 3agaun

- Pemate mpocTble M CIOXKHBIE 3aJaud pa3HbBIX THUIOB, a TaKXke 3aJaydd
MOBBILIEHHON TPYAHOCTH;

- MCIOJIb30BaTh Pa3HbIe KPATKUE 3aIIMCU KaK MOJENIM TEKCTOB CIIOKHBIX 3a7a4
JUISl IOCTPOEHUS TIOMCKOBOM CXEMBI U PEILICHU 3a/a4;

- pasznuyaTh MOJENb TEKCTa W MOJENb PELICHUs 3aJauyd, KOHCTPYHUPOBATh K
OJIHOM MOJIENU PEILIECHUS HECTIOKHOM 3a/1auM pa3Hble MOAENIN TEKCTa 3a/1a4u;

- 3HaTh W MPUMEHATH 00a criocoba moucka perieHus 3anad (0T TpeOOBaHUS K
YCJIOBHIO U OT YCJIOBHS K TPEOOBAHHUIO);

- MOJIETTUPOBATh PACCYXACHUS MPHU MOUCKE PELIeHUs 3a]a4 ¢ MOMOIIbIO Tpad-
CXEMBI;

- BBIJICJISATh ATAIbl pEUICHUS 3aJla4i U COJEp)KaHue KaKI0To ATara;

- YMETb BBIOMpaTh ONTUMAJIbHBIA METOJ] PEIICHHS 3a]]Ja4l U1 OCO3HABaTh BHIOOP
METOJ1a, pacCMaTpUBaTh Pa3IUYHbIE METOJbl, HAXOAUTh Pa3HbIE PEIICHUS 3aJauH,
€CJIM BO3MOKHO;

- AHAJIM3UPOBATH 3aTPYHEHUS MIPHU PELICHUU 3a/1a4;

BBIMOJHATh  Pa3IMYHbIE  MpPeoOpa3oBaHUs  MPEJIOKEHHOM  3a7aud,
KOHCTPYHPOBATh HOBBIE 33/1a4U U3 JJAHHOM, B TOM YHCIie 0OpaTHBHIE;

- MHTEpIIPETUPOBATH BBIYMCIWTEIbHBIE PE3yJbTAaThl B 3ajaye, HCCIEI0BaTh
IIOJIyYEHHOE PEILLIECHUE 3a/1a4;

- AHAJU3HUPOBAaTh BCEBO3MOXKHBIE CHTyallMM B3aMMHOI'O PAaCIOJIOKEHUS JBYX
OOBEKTOB M U3MEHEHHE MX XapaKTEPUCTHK IIPU COBMECTHOM JIBUIKEHUH (CKOpPOCTb,
BPEMsl, paCCTOSIHUE) MPU PEILIEHUH 3a]a4 Ha IBUKEHHUE JIBYX OOBEKTOB KaK B OJTHOM,
TaK U B IPOTUBOIIOJIOKHBIX HAIIPABICHUSAX;

- CCJIEIOBATh BCEBO3MOKHBIE CUTYyal[MU IIPU PEIICHNUHN 3a]a4 Ha ABUKECHHUE 110
peKe, pacCMaTpHUBATh Pa3HbIE CUCTEMBI OTCUETA,

- peuaTh pa3HOOOpa3HbIe 3a7aun «HA YacTu»,

- pemiaTh 1 0OOCHOBBIBaTh CBOE pEIICHUE 3a/ay (BBIACNIATH MaTEMATHUECKYIO
OCHOBY) Ha HaXOXJICHHE YaCTH YUCIIA U YHCJIA 10 €70 YaCTH Ha OCHOBE KOHKPETHOIO
CMBIC/Ia ApOOH;

- OCO3HAaBaTh U OOBSACHATH UICHTUYHOCTH 33/1a4 Pa3HbIX THIIOB, CBA3BIBAOIINX
TPH BEJIMYMUHBI (Ha padoTy, HA MMOKYIKH, HAa JBUKEHUE), BBIACIATH 3T BEIUYHUHBI U
OTHOLICHUS] MEXIY HUMH, NPUMEHITh MX IPU PEUICHUH 3a7a4, KOHCTPYHpPOBATh
COOCTBEHHBIE 3a]]a4 YKa3aHHBIX TUIIOB;

- BJIAJIETh OCHOBHBIMH METOJAMHU pEIIEHWs 3aJad Ha CMECH, CIUIaBBI,
KOHLIEHTpAaI1H;

pemiarb 3ajJadyd Ha IMPOLIEHTHl, B TOM YHUCJE, CJIOXKHBIE MPOLEHTHI C
000CHOBaHUEM, HCTIONB3YS pa3HbIe CIIOCOOBI;

- pemaTh JOTMYEeCKHE 3aJadd pa3HbIMU CIIOCOOaMH, B TOM YHUCIE, C JByMs
OJI0KaMU | ¢ TpeMst 0J0KaMH JaHHBIX ¢ TOMOUIBIO TaOJIHII;

- pemaTts 3ajadyd MO0 KOMOMHATOPUKE M TEOPUH BEPOSITHOCTEM HA OCHOBE
MCITI0JIb30BaHUS U3YUEHHBIX METOJI0B U 0OOCHOBBIBAThH PEILICHHUE;

- pelaTh HECIOXKHBIE 3a7a4y 110 MATEMATHYECKON CTATUCTHKE;



OBJIaJIETh ~ OCHOBHBIMM  METOJAaMHU  pEUICHUS  CIOKETHBIX  3aj]ay:
apupmeTnueckuii, anreOpandyeckuid, nepedOp BapuUaHTOB, T'E€OMETPUUYECKUM,
rpaduuecKuii, IPUMEHATh UX B HOBBIX IO CPAaBHEHMIO C U3YYCHHBIMU CUTYAIUIX.

B noBcenHEeBHOM XKM3HU U MPU U3YYEHUM APYTHX MPEIMETOB: BBIACIATH MPU
pELICHUH 337]a4 XapaKTePUCTUKU pacCMaTpUBAEMOM B 3aJaye CUTYallMH, OTIMYHbIE
OT peaJbHBIX (T€, OT KOTOPBIX aOCTPAarupoBaMCh), KOHCTPYHPOBATH HOBbIE
CUTYyallUd C YYETOM ATUX XapaKTEPHUCTUK, B YACTHOCTH, IPHU PEIICHUM 3aJad Ha
KOHLEHTpAIMH, YYUTHIBATh IUIOTHOCTh BEUIECTBA; PEIIaTh U KOHCTPYUPOBATH 3a7a4u
Ha OCHOBE PAacCCMOTPEHHMsI peajbHBIX CUTYyallil, B KOTOPBIX HE TpeOyeTCs] TOUYHBIMI
BBIYMCIUTEIBHBIM PE3ybTaT; pelaTh 3aJladyl Ha JIBH)KEHUE IO peKe, paccMaTpuBas
pa3HbIe CUCTEMBI OTCUETA.

CratucTtuka v TeopHsi BEpOSATHOCTEN

- OnepupoBaTh MOHATUSMM: CTOJOYATHIE M KPYrOBbI€ JMATrpaMMbl, TaOJIUIIbI
JaHHBIX, cpeaHee apudMeTUyYecKoe, MeJuaHa, HaubOoiblllee W HauMEHbIIEe
3HAU€HUs BBIOOPKH, pa3max BBIOOPKH, AMCHEPCHUS M CTaHJIAPTHOE OTKIOHEHHE,
clly4aiiHasi U3BMEHUMBOCTD;

- W3BJEKaTh HMH(OpMAIMIO, MPEACTABICHHYIO B TabiMIax, Ha JuUarpaMmmax,
rpadukax;

- COCTaBIIATh TaOIHIIbl, CTPOUTH JUATPAMMBI U IPAPUKHA HA OCHOBE JIaHHBIX;

- OINEepUpOBaTh MOHATHAMU: (PaKTOpHUal YKCia, NMEPEeCTAHOBKW M COUYETAHUA,
TpeyroiabHuk [lackans;

- IPUMEHSTH MPABUIIO MPOU3BEICHUS MPU PEIICHUH KOMOMHATOPHBIX 3a]1a4;

- OMEpUPOBATH MOHATUSIMU: CITyYaWHBIN OTBIT, CIy4YalHbIN BEIOOP, UCIIBITAHUE,
AJIEMEHTapHOE  CiydailHOe coObITHE  (MCXOJ), KIACCUYECKOe  OIpeiesieHHe
BEPOATHOCTH CIIy4altHOTO COOBITHSI, ONlepaIluy HaJ CIIy4alHBIMU COOBITUSIMU;

- IPEJICTaBIATh MH(OPMAIUIO C TOMOIIBIO KPYToB Diliepa;

- pemaTh 3a7aud Ha BBIYHCICHHE BEPOSITHOCTH C IMOJCYETOM KOJIMYECTBA
BapUAHTOB C MOMOIIIbI0 KOMOMHATOPUKH.

B mnoBceaHeBHOW XW3HM M TPU W3YYEHUU JPYTUX MPEIAMETOB: H3BIICKATh,
MHTEPIIPETUPOBATh W MPeoO0pa3oBbIBaTh HH(MOpPMAIUIO, TMPEJACTABICHHYIO B
TabJIMIIaxX, Ha JUarpaMMax, rpadukax, OTpakarollyl0 CBOWCTBA U XapaKTEPUCTUKH
pEaNbHBIX MPOIECCOB W SIBICHUH; OMNPENEsaTh CTATUCTUYECKUE XaPaAKTEPUCTUKU
BHIOOPOK TI0 TabnuiaMm, jauarpamMmaM, Tpadukam, BBHIIOIHATH CpaBHEHUE B
3aBUCUMOCTH OT LEIM PEIIEHUs 3aJadd; OLEHUBATh BEPOSTHOCTh PEATBHBIX
COOBITHI U SIBJICHHIA.

['eomerpuueckue puryps

- OnepupoBaTh NOHATUAMU F€OMETPUUECKUX PUTYD;

- W3BJIEKaTh, HMHTEPIPETUPOBATh M MpeoO0pa3oBbIBaTh HH(OpPMAIHIO O
reoMeTpudYecKkux (purypax, mpeCTaBICHHYIO Ha YepTeKax;

- IPUMEHATHh TeoMeTpudeckue (akThl JJIsl pelleHus 3a7ad, B TOM YHCIE,
MIPEANOIAraroInX HECKOIBKO I1aroB peLEHNS;

- (hopMyIHpOBATH B MPOCTEHIINX CIIydasiX CBOMCTBA U MPHU3HAKU QUTYD;

- I0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

- BJIQJIETh CTaHAAPTHOW Kiaccupukanuer miockux Quryp (TpeyrojbHUKOB U
YEThIPEXYTOJIBHUKOB).



B noBceHEeBHOM KU3HU U MPU U3YUYEHUHU JIPYTUX MPEIMETOB: UCIIOJIH30BATh
CBOMCTBa Tr€OMETPUUYECKUX (PUTYp ISl PEIICHUs 3a7a4 MPAKTUYECKOro XapakTepa U
3a/1a4 U3 CMEKHBIX TUCIUILINH.

OtHOLICHUS

- OnepupoBaTh MOHSATUSIMU: PABEHCTBO (PUTYp, paBHBbIC (DUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, MapaJIEIbHOCTh MPSAMBIX, NEPHEHIUKYISIPHOCTh MPSAMBIX, YTIIbI
MEXJy TNpsIMbIMHU, TEPHNECHIUKYJISIP, HAKIOHHAs, MPOEKIUs, moaodue Quryp,
o100HbIE PUTYPBI, TOJJOOHBIE TPEYTOJbHUKHY;

- IPUMEHATH Teopemy dDajieca U TeoOpeMy O MPOMOPLIHMOHATLHBIX OTPE3KaX MpH
pellIeHnN 3a]aY;

- XapaKTepU30BaTh B3aMMHOE PACIOJOKEHUE TPSMONW U OKPYKHOCTH, JIBYX
OKPYKHOCTEM.

B noBcenHeBHON XM3HM U MPU U3YYEHUU JPYTUX MPEIMETOB: UCIOJIH30BAThH
OTHOIIEHHUSI 11 PEIICHUsI 3a/1a4, BOSHUKAIOIINX B peabHON KU3HHU.

N3mepenus u BeIUUCTICHUS

- OmepupoBath TpPEACTaBICHUSIMU O JUIMHE, IUIOMIaaAu, OOBEME Kak
BenuuuHamu. [lpumensats teopemy [ludaropa, Gopmynsl miomanu, odbéma mpu
pelIeHN MHOTOIIIArOBBIX 3aJ1ad, B KOTOPHIX HE BCE JIaHHBIC MPEJICTABJICHBI SIBHO, a
TPeOYIOT BBIYUCIICHUH, OTIEPUPOBATh 00JIee ITUPOKUM KOJTHMYECTBOM (POPMYIT JJIHHBI,
Iomaau, 00bEMa, BEIUUCIATh XapaKTEPUCTUKH KOMOUHAIIUKN Guryp (OKpyKHOCTEH
U MHOTOYTOJIBHUKOB) BBIYUCIATH PACCTOSHUS MEXKIY (Qurypamu, mNpPUMEHATH
TpUroHOMeTpruyeckue GOpMyJbl Jisi BBIUMCICHUN B 0oJiee CIOXKHBIX CIIy4asx,
IIPOBOJIUTH BBIYHMCIICHHS] HA OCHOBE PABHOBEJIMKOCTH U PAaBHOCOCTABIIEHHOCTH;

- IPOBOAMUTH MPOCTHIE BHIYUCICHHS HA OOBEMHBIX TENaX;

- (opmynupoBaTh 3aJa4d Ha BBIYMCICHHME JIMH, IJIOMAIed U OOBEMOB H
pemarh ux.

B moBcenHEBHON KW3HM M MPU H3YYEHUU APYTHX NPEAMETOB: IPOBOJIUTH
BBIUMCIICHUSI HA MECTHOCTH; IMPUMEHSITH (POPMYIBI MPU BBHIYUCICHHUSIX B CMEXKHBIX
y4eOHBIX TIPEeAMETaX, B OKPY KAIOIICH AEHCTBUTEIHHOCTH.

I'eomeTpuueckre nocTpoeHust

- HN300paxath reomeTpuueckue (QUIypbl MO TEKCTOBOMY M CUMBOJIBHOMY
ONMCAHUIO;

- CBOOOJHO OMNEPUPOBATH UEPTEKHBIMH WHCTPYMEHTAMH B HECIOXKHBIX
Clyyvasx,

- BBINOJHATH TMOCTPOCHUSI TPEYrOJIbHUKOB, MPUMEHSTh OTIEIbHBIE METObI
MOCTPOCHUM HHUPKYJIEM U JUHEHKON U IIPOBOAUTH MPOCTEUIIINE UCCIIEIOBAHUS YK CIIa
pELICHUN;

- m300paxaTh TUIOBBIE TUIOCKHE (UTYpHl W OOBEMHBIE Tella C TOMOIIBIO
MPOCTEHIINX KOMIBIOTEPHBIX UHCTPYMEHTOB.

B noBcenHEeBHON XU3HM U NpPU U3YUYEHHHM APYTUX MPEAMETOB: BBINOJHSITH
MPOCTEHMIINE TOCTPOCHHUS] HA MECTHOCTH, HEOOXOAMMBbIE B pEaIbHON KU3HH;
OIICHUBATh Pa3MEPHl PEATbHBIX 00BEKTOB OKPYIKAIOIIET0 MUPA.

ITpeobpazoBanus

- OnepupoBaTh MOHATHEM ABUXKEHUSI W MpPeoOpa3oBaHMs MOJI00Us, BIAJETh
npuéMaMu MOCTPOeHUs (PUryp C HUCIOJIB30BAaHUEM ABWKEHHU M mpeoOpa3oBaHUM



noAaoOusi, MPUMEHSTh IMOJYyYCHHbIC 3HAHUS M ONBIT TMOCTPOSHHM B CMEXKHBIX
MpEIMETaX U B PEAIbHBIX CUTYAllUSIX OKPY>KAIOIIETO MUPa;

- cTpouTh (GuUrypy, MoJAOOHYIO NaHHOM, MOJB30BaThCA CBOMCTBaMH MOJ00US
1U1s1 00OCHOBAaHHMSI CBOMCTB (PUTYD;

- MPUMEHSTh CBOMCTBA ABMYKEHUM JJIsI IPOBEICHUS MMPOCTEHIITUX 000CHOBaHUM
CBOICTB ¢uryp.

B noBcenHEBHOM )KU3HU U NPU U3YYEHUH APYTUX MPEIMETOB: IPUMEHSThH
CBOICTBa ABMKEHUI U MPUMEHATH MOA00KE JJIs1 HOCTPOCHUM U BHIYMCIICHUM.
BekTopbl 1 KOOpAUHATHI HA IIOCKOCTH

- OnepupoBaTh NOHATUSIMUA BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha YHUCJIO, YroJ MEXIAY BEKTOPAMH, CKaJISIPHOE IMPOU3BEICHHUE BEKTOPOB,
KOOPAWHATHI HA TNIOCKOCTH, KOOPAUHATHI BEKTOPA;

- BBITIOJIHSATh JIEUCTBUSI HaJl BEKTOpaMH (CIIOKEHUE, BBIUMTAHUE, YMHOXXEHUE
HAa YHUCJO), BBIYUCIATH CKaJsPHOE MPOU3BEJACHUE, OMPEACNSATh B MPOCTEHIITUX
Clay4dasiX yroi MeXJy BEKTOpaMH, BBINOJHATH PA30kKEHHE BEKTOpa Ha
COCTaBJISIIOIINE, TIPUMEHSTH IIOJyYeHHbIE 3HaHHS B (U3UKE, T0JIb30BAThCS
dbopMyiol BEIYUCIICHUSI PACCTOSHUS MEXy TOUYKaAMU MO M3BECTHBIM KOOpPJMHATAM,
UCIIOJIH30BaTh YpaBHEHUS (PUTYP JJIsI PEIICHUS 3a/1a4;

- IPUMEHATH BEKTOPHI U KOOPAMHATHI JJIsI PEIICHUSI TEOMETPUUECKUX 3a/1ad Ha
BBIYUCIICHUE JIUH, YTJIOB.

B noBce1HEBHOM )XKU3HU U NPU U3YYEHUU IPYTUX MPEIMETOB: UCOJIH30BaTh
MOHSITHS BEKTOPOB M KOOPAMHAT JIJIsl PellIeHus 3a1a4 1o ¢usnke, reorpaduu u
JIpYyruM y4eOHBIM MpeaMeTam. McTtopus MaTeMaTUKU

- XapakTepru3oBaTh BKJIAaJ  BBLAAIOIIMXCS  MaTEMaTUKOB B  Pa3BUTHE
MaTEMaTUKU U MHBIX HAYYHBIX 001acTei;

- IOHUMATh POJIb MATEMATHKHU B PA3BUTUH

Poccun. MeTtoasl MaTeMaTHKHU

- HWcnonb3yss M3y4yeHHbIE METOAbI, MPOBOAUTH JI0KA3aTEIbCTBO, BBIMOIHITH
ONPOBEPIKEHHUE;

- BBIOMpAaTh M3YYCHHBIE METOABl MU HUX KOMOMHAIMK JUIsl pEeIIeHUs
MaTEeMaTHUYECKUX 3a/1a4;

- WCIIOJB30BaTh MAaTeMAaTUYECKUE 3HAHUS NJI1 ONKCAHUS 3aKOHOMEPHOCTEHN B
OKPYKaWIEN JEUCTBUTEIBHOCTU U MPOU3BENCHUIX UCKYCCTBA;

IPUMEHATh MPOCTEHINNE NPOTrPaMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEIICHUU MATEMATHYECKHUX 3a/1a4.

BhINyCKHUK MOAYYUT BO3MOKHOCTh HAYYHUTHCS B 7-9 Kitaccax i yCIENIHOTO
MPOIOJDKEHUST 00pa30BaHMsI Ha YIIIYOJIEHHOM YPOBHE

DIEeMEHTbl TEOPUU MHOMXKECTB U MAaTEMAaTUUECKOM JIOTUKH

CBOOOMHO OmEpUPOBATh TMOHSATHUSMH: MHOXKECTBO, XapaKTEPUCTUKHU
MHOECTBA, AJIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE M OECKOHEUHOE MHOKECTBO,
MOAMHOKECTBO, MNPHUHAMJICKHOCTh, BKJIIOYEHHUE, PABEHCTBO MHOKECTB, CHOCOOBI
3aJJaHUE MHOXECTBA;

- 33/1aBaTh MHOXECTBA Pa3HbIMU CIIOCOOaMU;

- IPOBEPATH BBITIOJHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;




- CBOOOJIHO  ONEpUpPOBATH TMOHSTUSMU: BBICKA3bIBAaHWE, WMCTUHHOCTh U
JIO)KHOCTh  BBICKQ3bIBaHMS, CIOXXKHBIE M TMPOCThIE BBICKA3bIBAHUS, OTpUIlAHUE
BBICKQ3bIBAHUI; UICTUHHOCTH U JIOXKHOCTh YTBEPXKJICHUS U €ro OTPULIAHUS, ONlepalluu
HaJl BBICKa3bIBAHUSIMU: U, UJIU, HE; YCIOBHBIE BBICKA3bIBAHUS (MMIUIUKAIINN);

- CTPOUTH BBICKA3bIBAHUSI C UCIIOJIL30BAHUEM 3aKOHOB aJITreOphbl BHICKa3bIBAHUIA.

B noBceaHEeBHOM KU3HU U MIPU U3YUYEHUU JIPYTUX MTPEIMETOB: CTPOUTH
paccyXJIeHUsl Ha OCHOBE MCITOJIb30BaHUS MPABIII JIOTUKU; UCIIOJIH30BaTh MHOKECTBA,
omepalu ¢ MHOXKECTBaMH, HUX Trpaduueckoe TMPeJACTaBICHUE sl OIMUCAHUS
peabHBIX MPOIIECCOB U SIBJICHUMN, MTPU PEIICHUHU 3a7a4 IPYTUX YUeOHBIX TPEAMETOB.

Yucna

- CBoOogHO omepupoBaTh MOHSATUSAMHU: HATYpaJbHOE YHCIO, MHOXECTBO
HATYpaJIbHBIX YUCEJ, I[EJI0€ YUCIIO, MHOXKECTBO IIEJIbIX YHCEe, OOLIKHOBEHHAs IPOOb,
necaThuYHasi JpoOb, CMEIIAHHOE YHCIIO, palMOHAIBHOE YHCJIO, MHOXECTBO
palMOHATBLHBIX YUCEN, UPPALMOHAIIBHOE YUCIIO0, KOPEHb CTETICHH I, IEUCTBUTEIHLHOE
YUCJI0, MHOXECTBO JEUCTBUTEIBHBIX UHCEJ, TeOMETpUYecKas HHTEePIpeTaius
HATYPaJIbHBIX, IIEJIbIX, PAIIMOHATBHBIX, IEUCTBUTEILHBIX YUCEIT;

- TIOHUMATh U OOBSACHITH PA3HUILY MEXKIY IMO3UIIMOHHOW W HETO3WIIMOHHOU
CHCTEMaMH 3aIiCH YHCelT,

- TMEPeBOJIUTh YHUCIA M3 OJHOM CHUCTEMBI 3alucHu (CUCTEMbl CUYUCIICHUS) B
APYTYIO;

- IOKa3bIBaTh U MCIOJI30BaTh MPU3HAKU JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBI U IPOU3BEACHUS YUCET IIPH BHITIOJIHEHUH BBIYUCIICHUHN U PEIICHUH 3a]1a4;

- BBIMOJIHATH OKPYTJEHHWE pAlMOHAJIBHBIX W HPpAlMOHAIBHBIX YHCEN C
3aJaHHOM TOYHOCTHIO;

- CPaBHUBATh JCHCTBUTEIIHLHBIC YHCIIa PA3HBIMU CIIOCOOAMU;

- YIOPS0YMBATH YWCIIA, 3alIMCAHHBIC B BUJI€ OOBIKHOBEHHOW W JECATHYHOU
npoOu, Yucia, 3alUCaHHBIE C MCIOJIB30BaHHEM apU(PMETHYECKOrO0 KBaJApaTHOTO
KOpHSI, KOpHEH cTerneHu 0oJble 2;

- Haxoauth HOJI m HOK uwmcen pazupiMu criocobamu U UCTIOIB30BATh UX MPHU
pelieHny 3a1a4;

- BBINIOJHATH BBIYUCICHHUS W MPEoOpa30BaHMS BBIPAKCHUH, COASpIKAIINX
NEeHCTBUTENIBHBIC YHCIIA, B TOM YUCJIE KOPHU HATYpaIbHBIX CTCTICHEH.

B noBcenHeBHOM XM3HU W MPU U3YYEHUM APYTUX MPEIMETOB: BBINOJHATH U
OOBSICHATH PE3YyJAbTAaThl CPAaBHEHHS PE3YIbTATOB BBIUMCICHHH TIPH PEIICHUU
MPaKTHYECKUX 3a/1a9, B TOM YHUCJIE MIPUOIMKEHHBIX BEIYUCICHUHN, UCIIOIB3Ys Pa3HbIe
CrocoObl CpaBHEHWM; 3alUChIBaTh, CPaBHHUBATh, OKPYIVIATh YHCIIOBBIC JaHHBIC
peaJIbHBIX BEIMYHH C MCIIOJIb30BAHMEM PAa3HBIX CHCTEM HU3MEPEHUS; COCTABIISTh U
OIICHWBAaTh Pa3HBIMH  CIIOCOOAMH  YHCIIOBBIE  BBIPAKCHHUS TPH  PEIICHUU
MPAaKTUUYECKUX 3a7a4 M 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

ToxxaecTBeHHBIE MPeoOpa3oBaHUS

- CBoOogHO oOmEpUPOBaTh TIOHATHAMU CTEINEHH C IEJBIM M JPOOHBIM
roKa3aTesem;

- BBIMOJIHATH JOKA3aTEJILCTBO CBOMCTB CTEMEHU C IEIBIMU W APOOHBIMU
MOKa3aTeIsIMU;



- ONEPHUPOBATh MOHATUAMU «OJHOWICH», «MHOTOUICH», «MHOTOWIEH C
OJHOW  TMEPEeMEHHOI», «MHOTOWIEH C  HECKOJbKHUMU  MEPEMEHHBIMI,
KOO UIIMEHTHl MHOTOYJICHA, «CTaHJApTHas 3allUCh MHOTOWICHA», CTEMEHb
OJTHOWIEHA U MHOTOUJICHA;

- cBOOOAHO BIAJETh MpUEMaMU MpeoOpa3oBaHUs IENbIX MU JAPOOHO-
palMOHANBHBIX BEIPAKEHUI;

- BBITIONHATh ~ PA3JIOKEHHE MHOTOWIEHOB HAa MHOXHUTENIH  Pa3HBIMH
cnocobamu, ¢ UCIOJb30BaHUEM KOMOMHALIMM pa3InyHbIX TPUEMOB;

- HCIIOJIB30BaTh TeopeMy Bueta u teopeMy, oOpaTtHyto Teopeme Buera, miis
MOMCKa KOPHEH KBaJpaTHOTO TPEXUWICHA U AJIs PEIICHUs 3a7a4, B TOM YHCIe 3a7a4
C MapaMeTpaMu Ha OCHOBE KBaJAPAaTHOI'O TPEXUIICHA;

- BBITIOJIHATD JIJIEHUE MHOTOWICHA HA MHOTOWICH C OCTATKOM;

- JIOKa3bIBaTh CBOMCTBA KBaIPATHBIX KOPHEH M KOPHEH CTEIeHHU I,

- BBIMIOJIHATHh TMPeoOpa3oBaHMsi BBIPAKCHUM, COAEPIKAIIUX KBaJApaTHBIC
KOpHH, KOPHU CTETICHH TI;

- cBOOOJHO OMNEpUPOBATh TMOHATHSIMH «TOXJIECTBO», «TOXJECTBO Ha
MHOYKECTBE, «TOXKIECTBEHHOE NTPEOOPA30BAHUEN;

- BBITIOJHSATH Pa3InYHbIC IPE0OpPa30BaHNUs BRIPAKEHUH, COIePIKAIINX

MOJIYJ H.

B noBcenHeBHOW XW3HU M MPH U3YYCHUU APYTUX MPEIMETOB: BBITIOJIHSITH
npeoOpa3oBaHuss W JCHCTBUSI C OYKBEHHBIMU BBIPAXKCHUSMH, YHCIOBHIS
KO3(pGUIIMEHTHl KOTOPBIX 3alucaHbl B  CTAHJAPTHOM BHUJE; BBINOJHSITH
npeoOpa3oBaHusl PAlMOHAIBHBIX BBIPAKEHUH TPH pEIICHUH 3a7ad JAPYTUx
y4eOHBIX MPEAMETOB; BBHINOJIHATH MPOBEPKY MPaBAONOAOOUS (PUIUYECKUX U
XUMHYECKUX (OPMYII Ha OCHOBE CPAaBHEHHS Pa3MEPHOCTEN U BaJIEHTHOCTEH.

VYpaBHEHHS U HEPABEHCTBA

CBoOomHO omepupoBaTh TMOHSATUSIMU: ypaBHEHHE, HEPABEHCTBO,

PaBHOCUJIbHBIE YPABHEHUSI U HEPABEHCTBA, YPAaBHEHUE, SIBJISIOLICECS CIEIACTBUEM
IpPYroro ypaBHEHUs, YpPaBHEHHUs, PaBHOCUJIbHbIE HA MHOYKECTBE, PABHOCUJIbHbBIC
npeoOpa3oBaHus YpaBHCHUM;

- pelaTh pa3Hble BUIbl YPABHEHUI U HEPABEHCTB U UX CHCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHeHUs 3 u 4 cremneHed, JApoOHO-pallMOHAJbHBIE W
UppalMOHAIbHBIE;

- 3HaTh TeopeMy BueTa A1 ypaBHEHUM CTEIEHU BbILIE BTOPOW;

- [OHMMaTh CMBICI TEOPEM O PABHOCUJIBHBIX M HEPABHOCUIBHBIX
mpeoOpa3oBaHUsAX YPABHEHHUM U YMETh UX JIOKAa3bIBATh;

- BIQJETh pa3HbIMM METOJAMH PEIICHUS YpPAaBHEHUMN, HEPABEHCTB M UX
CUCTEM, YMETh BBIOMPATH METOJ] PEIICHUS U 00O0CHOBBIBATH CBOM BHIOOD;

- HWCIOJB30BaTh METOJ MHTEPBAJIOB ISl PELICHHS] HEPABEHCTB, B TOM UHUCIIE
TPOOHO-PAIMOHAIBHBIX U BKIIIOYAIOIINX B C€0Sl HppallMOHATbHBIE BBIPAYKECHHUS;

- pewartb anreOpanyecKkue YpaBHEHHSI M HEPABEHCTBA M HUX CHUCTEMBI C
napaMeTpaMu airedpandeckum U rpapuueckuM MEeTOIaMHu;

- BJ1 QJIET b pa3 H bl M U M €TO J1aM U JIO Ka3aTes bCT Ba U €paBe U CT B;

- peliaTh ypaBHEHUS B LIEJIbIX YHCIIAX;



- n300pakaTb MHOKECTBAa Ha IUIOCKOCTH, 33JaBa€Mble YpaBHEHUSIMHU,
HEPAaBEHCTBAMH U X CUCTEMaMU

B nmoBcenHeBHOM KM3HU U IIPU U3YYEHUU JPYTUX MPEAMETOB: COCTABIATh U
pemaTe ypaBHEHHMs, HEPABEHCTBA, MX CHUCTEMBl IIPU PELICHUU 3aAad JPYTHUX
y4eOHBIX TMPEIMETOB; BBINOJHATH OLEHKY MPaBIONOI00MS PE3yJlbTaTOB,
MIOJTy4aeMbIX IIPH

pEIIeHUH Pa3IMYHBIX ypaBHEHUI, HEPABEHCTB U WX CHUCTEM MPU PEIICHUU 3a1ad
APYrux y4eOHBIX MPEIMETOB; COCTABISITh M PEIIaTh YPABHEHUS W HEPAaBEHCTBA C
napaMeTpaMy TpPU PEUICHHH 3aad APYTHX YYeOHBIX MPEAMETOB; COCTaBIATh
ypaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMUCHIBAIOLIUE PEANBHYIO CHUTYaIHIO
WIH NPUKIAIHYIO 3a/1a4y, MHTEPIPETUPOBATh NOJyUCHHbIE PE3YIIbTATHI.

OyHKIUU

- CB00OJHO oOmepupoBaTh MOHSATUSMU: 3aBHUCHUMOCTb, (YHKIMOHAIbHAS
3aBUCUMOCTb, 3aBUCHMasi M HE3aBUCUMas TMepeMeHHbIe, (QYHKIUSA, CHOCOOBI
3aanug QYHKIUU, apryMEHT M 3HadeHue (QYyHKIMH, O0JaCTh OMNpEACTCHUS U
MHO’KECTBO 3HaUYCHHS QYHKIIUN, HYJIU (PYHKIIUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTh ~ (DYHKIMHM,  HauOoiblllee W  HaUMEHblllee  3HAYCHUS,
YETHOCTH/HEUETHOCTh (PYHKIMHU, MEPUOAUYHOCTh (QYHKIMH, Tpapuk (QyHKIHH,
BEpTUKAJIbHASI, TOPU30OHTANIbHAS, HAKIIOHHAS] aCUMIMTOTHI; TpaduK 3aBUCHUMOCTH,
He sBJISTIONEHCsS QyHKIIHEH,

CTpOUTh rpaduky PyHKIUNA: TUHEHHOM, KBaJpaTUUHOH, APOOHO-TMHEHHOH,
CTETEHHOI IPU Pa3HbIX 3HAYEHMAX MOKA3aTENs CTENEeHH, - N;

- ICIIONB30BaTh NpeobpazoBanus rpaduxa ynkuuu - /(¥) 11 nocrpoeHns
rpaduKoB QyHKIMH *

- aHaTU3MpOBATh CBOMCTBAa (QYHKIMNA W BUJ rpaduka B 3aBUCUMOCTH OT
apaMeTpoB;

- CBOOOJIHO ONEPHUPOBATH MOHATUSIMH: MOCJIEA0BATEILHOCTh, OTPAHUYCHHAS
MOCIIEIOBATEILHOCTD, MOHOTOHHO BO3pacTaromas

(yObIBaromiasi)  TMOCHEIOBATENBHOCTh, TMPEACN  IOCJIEeI0BAaTEIbHOCTH,
apu@MeTHIecKasi Iporpeccusi, FTeOMeTpUYecKas Mporpeccusi, XapakKTepUCTUIECKOE
CBOMCTBO apudmMeTnueckoii (reOMeTpUIeCcKOil) MPOTPECCuu;

- HCIONB30BaTh METOJ MaTeMaTHYECKOW WHAYKIIMHU I BbIBOJA (Hopmyd,
JI0Ka3aTeIhCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a7a4 Ha JEITUMOCTb;

- IICCIIEZI0BATh MOCIIEI0BATEIbHOCTH, 3a/1aHHBIE PEKYPPEHTHO;

- pemiaTh ~ KOMOMHUPOBAaHHBIE  3aJa4yll  Ha  apU(PMETHYECKYI0 U
r€OMETPUYECKYIO TPOrPECCHH.

B moBcemHeBHOW KM3HM W TpH HM3YYEHUU JAPYTHX TPEAMETOB:
KOHCTPYHpPOBaTh W HCCIENOBaTh (PYHKIIMH, COOTBETCTBYIOIINE PEATHHBIM
mporeccaM ® - SIBJICHHSIM, WHTEPIPETUPOBATH TMOJNYYCHHBIC PE3YIbTaThl B
COOTBETCTBHM CO CHEHU(HUKON HCCIeIyeMOoro mpolecca WU  SBICHHUS;
MCITIOJIB30BaTh TpayiKK 3aBUCUMOCTEH ISl UCCIIEIOBAHUS PEATBHBIX MPOIECCOB U
SIBJIICHUIA; KOHCTPYHPOBATh W MCCJIEA0BATh (DYHKITUU TP PEIICHUM 3a7a9 JPYTHUX



y4eOHBIX  NPEIMETOB, HHTEPHOPETHUPOBATH  IOJIYYEHHbIE  PE3yJIbTaThl B
COOTBETCTBHH €O crieu(pUKoi yueOHOro mpeameTa.

CratucTtuka v TeOpHsi BEpOSATHOCTEN

- CBOOOHO  omepupoBaTh MOHATUAMM:  CTOJIOYATBIE UM KPYrOBbIE
IarpaMMbl, TaOJIMLbI JaHHBIX, Cpe/lHee apudmMeTHuecKoe, MeInaHa, HauboJbplIee
Y HauMEHblIee 3HAYEHUs1 BBIOOPKH, pa3Max BBIOOPKHU, AUCHEPCHUSI U CTaHJAPTHOE
OTKJIOHEHUE, CiTy4ailHas U3BMEHUYUBOCTB;

- BbIOMpaTh Haubosee yAOOHBIM cHnoco0 mpeacTaBieHUs WH(OpMaluu,
aJICKBATHBIN €€ CBOMCTBAM U LICJISIM aHAJIN3a;

- BBIUUCTISTH YUCIIOBBIE XapAKTEPUCTUKH BBIOOPKHU;

- CcBOOOJIHO ONEpUpOBaTh MOHATUSAMH: (AKTOpHAI YHUCIA, MEPECTAHOBKH,
COUETaHUs U pa3MelleHus1, TpeyroiabHuk [lackans;

- CBOOOJIHO OINEpUPOBATh TMOHSATUAMM: CIyYalHbIA OIBIT, CIy4alHbIN
BbIOOp, HCHBITAHUE, FIEMEHTApHOE CilydyalHOe COObITHE (MCXOJ), KIACCUYECKOe
OTpEJICTICHHE BEPOSITHOCTH CIyYallHOrO COOBITHS, ONEpalud Haja ClydyaiHbIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

- CBOOOJTHO OMEpPUPOBATH TMOHATUSMU: CIyYalHBIA OIBIT, CIy4aiHbIN
BbIOOD, HCHBITAHUE, JIEMEHTApHOE CiIydyalHOe COObITHE (MCXOJ), KIACCUYECKOe
OTpEJICTICHHE BEPOSITHOCTH CIYYaHOTO COOBITHSA, OMEpalUd HaJl CIyYalHBIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

- 3HATh NMPUMEPHI CIyYaWHBIX BEIUYUH, U BBIYUCIATH UX CTATUCTHUYECKUE
XApaKTEPUCTHKH;

- HUCHOJb30BaTh POPMYJIbl KOMOMHATOPUKH MPHU PEUIEHUH KOMOMHATOPHBIX
3a/ay;

- pemath 3aJadyd  Ha BBIYMCICHHE BEPOATHOCTM B TOM 4YHCIE C
UCMOJIb30BaHUEM (POpPMYII.

B noBceHEBHOM JKM3HU U IPU U3YYEHUHU JPYTUX IIPEAMETOB: IPEICTABIATh
MHPOpPMAIMIO O peaJbHBIX IMPOLECCaX U SIBICHUAX CIOCOOOM, aJeKBATHBIM €&
CBOICTBaM M LI€JIU MCCIEJOBAHUS; aHAIM3UPOBATh U CPABHUBATH CTATUCTUYECKUE
XapaKTEPUCTUKU BBIOOPOK, TOJYUYEHHBIX B IIPOLECCE PELICHUS MPUKIATHON
3a]jauM, W3Y4YEHHUs PEaIbHOTO SIBJICHMS, PEIICHUs 3aJadd M3 JAPYTruX y4eOHBIX
IPEIMETOB; OLEHUBATh BEPOATHOCTh pPealbHbIX COOBITUM U SBICHUI B Pa3IMUHBIX
CUTYyalUsX.

TexkcToBble 3a1a4n

- Pemate mpocTele M CIOXHBIE 3aJlayd, a TaKXe 3a7auyd IOBBIIICHHON
TPYAHOCTH U BBIIEISTh UX MATEMAaTUYECKYIO OCHOBY;

- pacro3HaBaTh Pa3HbIE BUJBI U TUIIBI 33/1a4;

- ACIIOJIB30BaTh pAa3HbIE KPATKUE 3alUCH KaK MOJEIM TEKCTOB CIIOXKHBIX
3a/1a4 M 3aJ1a4 NOBBIIIEHHOM CIIOXKHOCTH U1l MOCTPOEHUS MOMCKOBOM CXEMBI U
pelieHusl 3ajad, BbIOMpPATh ONTUMAJBHYIO JUII pacCMAaTpUBAaeMOM B 3ajadye
CUTYallud MOJIEJIb TEKCTA 3a]a4H;

- pasznuyaTh MOJIENb TEKCTa M MOJEb PELIEHUs 3a/1a4d, KOHCTPYUPOBATh K
OJTHOM MOJIENN PELIECHHUS CIOKHBIX 3a/1a4 Pa3Hble MOJEIM TEKCTa 3a]auH;

- 3HaTh U MPUMEHITH TPHU crioco0a MoKCKa penieHus 3a1a4 (0T TpeOOBaHUS K
YCJIOBHIO U OT YCJIOBUS K TPEOOBaHUIO, KOMOUMHUPOBAHHBIN );



- MOJICJIMPOBATh PACCYKJICHUS TMPU MOUCKE PEIICHHS 3aJa4 C MOMOINIbIO
rpag- cxemsl;

- BBIJICJISITh ATAIbI PEIICHUS 3a/1a4l U COJIEPKaHUE KaXKIOTo JTara;

- yMETh BBIOMpaTh ONTUMAIBHBIM METOJ| PEIICHHS 3aJadyd U OCO3HABATH
BBIOOp METOJ/Ia, pacCCMaTpPUBATh Pa3IMUHbIE METOJbl, HAXOAUTh Pa3HbIC PEIICHUs
3a/1a4u, €CJId BO3MOKHO;

- AHAJIM3UPOBATH 3aTPYAHEHUS MPU PEIICHUHN 3a]1aY;

BBITIOJIHSITh  Pa3jMyHbIEe MpPeoOpa3oBaHUsl MPEJIOKEHHOW 3aj1auu,
KOHCTPYUPOBATh HOBBIC 3a/1a4M U3 JJAHHOM, B TOM YHUCJIe OOpaTHBIE;

- MHTEPHPETUPOBATH BHIYMCIUTEIbHBIE PE3YJbTAThl B 3ajlaue, UCCIIEIOBATh
MOJIYYEHHOE PEIICHUE 3a/1auu;

- HU3MEHSTh YCJIOBHE 3aj7a4 (KOJIMYECTBEHHbIC UM KAaY€CTBEHHBIE JAaHHBIE),
UCCJIEI0OBAaTh U3BMEHEHHOE MPEe0Opa30BaHHOE;

- aHAJIM3UPOBATH BCEBO3MOKHBIEC CUTYAIIUH B3aMMHOTO PACIIOJIOKEHUSI IBYX
OOBEKTOB M M3MEHEHHE WX XapaKTEPUCTUK IPH COBMECTHOM JIBMIKCHUU
(ckopocTh, Bpemsi, paccrosHue). [lpu pemieHue 3amad Ha JBIXKCHHE JIBYX
OOBEKTOB KaK B OJIHOM, TaK M B TMPOTUBOIOJIOXKHBIX HAIMpPaBICHUSIX,
KOHCTPYUPOBAaTh HOBBIC CUTYyallMd Ha OCHOBE M3MCHECHHS YCJIOBUU 3ajaud TIPH
JIBIDKEHUH TI0 PEKE;

- UCCJICJIOBATh BCEBO3MOJKHBIE CUTYyAIlMU MIPHU PEIICHUU 3aJ1ad Ha JBUKCHUC
0 peKe, pacCMaTPUBATh pa3HbIE CUCTEMbI OTCUETA,

- pemath pa3HoOOpa3HbIe 3aJa4H «HA YaCTH;

- pemath ¥ OOOCHOBBIBaTH CBOE  pelIeHHe 3a7ady  (BBIAEIATH
MaTE€MaTHYECKYI0 OCHOBY) Ha HaXOKJI€HHE YaCTH YHCJIa U YUCa M0 €ro YacTH Ha
OCHOBE KOHKPETHOT'O CMBICJIA JIPOOH;

- OOBSICHATh HWICHTUYHOCTh 3a/lad Pa3HBIX THUIIOB, CBA3BIBAIOUIUX TPHU
BEJIMYUHBI (Ha paOoTy, Ha MOKYIKH, HA JIBM)KCHHE), BBIIEISATh 3TH BEITUYUHBI U
OTHOLLIEHUSI MEXIY HUMH, IPUMEHATh UX MPU PELUICHUH 3a7ad, KOHCTPYUPOBAThH
COOCTBEHHBIE 3a]1a4 YKa3aHHBIX TUIIOB;

- BJIaJE€Th OCHOBHBIMM METOJIaMH pPEUIEHUs 3aJa4 Ha CMECH, CIUIABHI,
KOHLIEHTpPAlLlMM, HCIO0JIb30BaTh HMX B HOBBIX CHUTyalUSIX [0 OTHOLIIEHUIO K
U3YYECHHBIM B IIpOIlecce O0yUeHUs;

- pemiaTh 3aJadyd Ha MPOLEHThI, B TOM YHCIIE, CIOKHBIE IPOLEHTHI C
000CHOBaHHMEM, UCTIONB3YS Pa3HbIE CIIOCOOHI;

- pemiaTh JIOTMYECKUE 3a/ladd Pa3HbIMHU CIIOCOOaMH, B TOM YHUCIE, C IBYMSI
0JIOKaMU 1 ¢ TpeMs 0JIOKaMH JaHHBIX C TTOMOIIBIO TaOJIHIL;

- pemiath 3aJa4d MO0 KOMOWHATOPUKE M TEOPUU BEPOSITHOCTEH HAa OCHOBE
MCIIOJIb30BaHUS U3YYCHHBIX METOJIOB U 000CHOBBIBAThH PEIICHUE;

- pemaTh HECIOKHbIE 3a/1a4M 110 MATEMAaTUYECKON CTAaTUCTHUKE;

OBJIQIETh OCHOBHBIMM METOJAAMHU  PEIICHUS CIOKETHBIX  3a/1au:
apuMeTHIeCKul, anrebpandeckuii, mnepedOp BAPUAHTOB, TEOMETPUYCCKUH,
rpadugeckuii, MPUMEHATh UX B HOBBIX IO CPABHEHHIO C M3YYCHHBIMH CUTYAIUSX.

B mnoBcegHeBHOW JKM3HM W TpPU HU3YYCHUH APYTUX IPEAMETOB:
KOHCTPYUPOBaTh HOBBIE ISl JTAHHOW 3a/laud 3aJladyHble CHUTyallMd C Y4YETOM
peabHbIX XapaKTEPUCTUK, B YACTHOCTH, MPU PELICHUM 3aJla4 Ha KOHUEHTpALUH,



VYHUTHIBATh TUIOTHOCTH BEIIECTBA; peliaTh M KOHCTPYHPOBATh 3a/ladyd HA OCHOBE
pPacCMOTpPEHHUsI pEaNbHBIX CHUTyalluld, B KOTOPBIX HE TpeOyeTcs TOYHBIN
BBIYHMCIUTEIBHBIA PE3YNIBTAT; PEIIATh 3a]a4 W Ha JIBIDKEHUE TI0 PEKE, pacc MaTpu
Basg pa3H bl € CHCTEM bl OTC 4Y€Ta, KOHCTPYHPOBATh 3aJauHble CHUTYaIIUH,
NpUOJIMKEHHBIE K peabHOM 1eMCTBUTEILHOCTH.

I'eomerpuueckue Gpurypsl

- CBOOOHO OMEepUpOBaTh TEOMETPUUYCCKUMH TOHATHUSAMH TIPH PEIICHUU
3aJ1a4y ¥ IPOBEJICHUN MAaTEMATHICCKUX PACCYKICHH;

- CaMOCTOSITEIbHO (POPMYIIMPOBATH OMPEACIICHUS TE€OMETPHICCKUX (PUTYP,
BBIJIBUTATh THIIOTE3bl O HOBBIX CBOMCTBAX M MPU3HAKAX TE€OMETPHYCCKUX QUTYP H
00OCHOBBIBaTh WJIM OINPOBEPraTh HX, 0000IIaTh WIH KOHKPETU3UPOBATH
pe3yNIbTaThl HAa HOBBIC KJIACChl (HUTYyp, TPOBOAUTH B HECIOXKHBIX CIIyYasx
KJIaccupUKaIio GUryp mo pa3InuyHbIM OCHOBAHHUSM;

UCCIICIOBATh YEPTS)KHM, BKIIOYass KOMOWHANUU GUTyp, H3BICKATh,
UHTEPIIPETUPOBATh M MpPeoOpa30BbIBaTh HH(OpPMAIMIO, TPEICTABICHHYIO Ha
yepTeKax;

- pelaTth 3a7a4d TeOMETPHYECKOT0 COJIePKaHusl, B TOM YHCJIC B CUTYaIIUsX,
KOTJIa aJlOPUTM PEIICHWS HE CJIACAYeT SBHO W3 YCIOBHUSA, BBITOJHATH
HEOOXOIUMBIC JIJI PEIICHMSI 3a]]a4M JIONOJIHUTEIbHBIC TOCTPOCHHMSI, UCCIICI0BATh
BO3MOXXHOCTH MMPUMEHEHHUS TeOpeM B (POopMYJT /ISl peIICHUs 3a]1ay;

- (hopmyHpOBaTh M JI0Ka3bIBaTh TEOMETPUUCCKUE YTBEPIKIACHUS.

B noBceaHeBHO XU3HU U MIPU U3YUEHUU APYTUX MPEIMETOB: COCTABISTH C
UCIIOJIb30BAaHUEM CBONCTB F€OMETPUUYECKUX (DUTYp MATEeMATHUYECKHE MOIEIH s
pelieHus 3a1ad MPaKTHYEeCKOro XapakTepa W 3a/ad M3 CMEXKHBIX JIUCIMIUINH,
UCCJIeI0OBATh MOJIYYEHHBIE MOJICNIA U UHTEPIPETUPOBATH PE3yIIbTaT.

OtHomeHus

- Bnanets nmoHsTHEM OTHOIIEHUS KaK METalpeAMETHBIM;

- CBOOOJIHO OIEpUPOBATH MOHATHUAMH: PABEHCTBO (DUTYp, paBHBIE (PUTYDHI,
PaBEHCTBO TPEYTOJIBHUKOB, NapajUIeIbHOCTh NPSIMBIX, TMEPIEHIUKYISIPHOCTD
OPSIMBIX, YTIBI MEXAY TNPAMBIMU, TEPICHIUKYISAP, HAKIOHHAS, MPOCKIHS,
nogobue Guryp, nomgo6HbIe GUTYPHI, TOTOOHBIE TPEYTOJIHPHUKH;

- UCTIOJIb30BaTh CBOMCTBA MOJ00MS ¥ paBEHCTBA (UTYp MPU PEIICHUH 3a]a4.

B moBcenHeBHOI KU3HU U MIPU U3YUYEHUU IPYTUX MPEIMETOB: UCIOIh30BaATh
OTHOIICHUS JJIS TOCTPOCHHS M UCCIENOBAaHUSA MaTeMaTHYECKUX MOJeiei
00BEKTOB PeAIbHON KU3HU.

N3mepeHus u BEIYUCICHUS

- CBOOOHO OmepHpoBaTh MOHATHUAMH JUIMHA, IUIOIIAb, OOBEM, BEIMYHHA
yria Kak BeJIMYMHAMHU, UCTIOJIB30BaTh PABHO BEJ U KOCTh U PABHOCOCTABJICHHOCTD
P PEIICHUH 3a/1a4 Ha BBIYUCIICHHE, CAMOCTOATEIFHO MOJIy4YaTh M UCIIOIh30BATh
(dbopMyIIBI JUTSI BEIYUCIIEHUH TII0MAeHd 1 00bEMOB GUTYpP, CBOOOTHO ONIEPUPOBATH
IUPOKUM HaOOpOM (HOpMYIT Ha BEIYMCIICHHUE TPU PEIICHUN CIOKHBIX 3a71a4, B TOM
Yuclie W 3a7a4 Ha BBIYHCICHHE B KOMOWHAIUSAX OKPY)XHOCTH M TPEYTOJIbHUKA,
OKPYXHOCTH U YETBIPEXYTOJIPHUKA, & TAKKE C IPUMEHEHHEM TPUTOHOMETPHH,

- CAMOCTOATETLHO  (pOpMyNIHMpOBaTh  TUIMOTE3BI W TPOBEPSATH  UX
JOCTOBEPHOCTb.



B noBcenHeBHOM KU3HU U IPU U3YUYEHUHU JIPYTUX NPEIMETOB: CBOOOTHO
onepupoBaTh (GOpMyJaMU MPU PEIICHUH 3a/1ad B JAPYTUX Y4E€OHBIX MpeaMeTax U
IIPU NPOBEAECHUU HEOOXOIUMBIX BBIYMCICHUIN B PEAIbHOM KU3HU.

I'eoMeTpruueckue nNoCTpOCHUs

OnepupoBaTh  MOHATHEM  Habopa  AJIEMEHTOB,  ONPEIEISIOIIUX
reOMETPUYECKYI0 (Urypy, BiaJeTh HAOOPOM METOAOB MOCTPOEHUU ILUPKYJIEM U
JIMHEHKOM;

- IPOBOJWTHh AaHAJIW3 M PEaIU30BbIBaTh JTalbl pElIEHHs 3aJad  Ha
ITIOCTPOCHHE.

B noBcenHEBHOW XW3HU M NPU U3YYEHUU APYTHMX MPEIMETOB: BBINOJHITH
NOCTPOCHHMSI Ha MECTHOCTH; OLEHUBATh pa3Mepbl pPEAbHBIX OOBEKTOB
OKpPY’KarOLIEro MUpa.

[IpeobpazoBanus

- OnepupoBaTh ABMKEHUSAMU U MPeoOpPa30BAHUSIMHU KaK METaNpeIMETHbIMU
MOHATHUSIMH;

- ONepupoBaTh TMOHSATHUEM [IBXKEHHMS W TpeoOpa3oBaHMsl MOAOOUS s
000CHOBaHMI, CBOOOJHO BIAJETh MPUEMAMH MOCTPOCHHS (UTYp C TMOMOIIBIO
JIBUKEHUN M TpeoOpa3oBaHUs MOAOOHMS, a TaKXKe KOMOMHALMSIMU JIBHXKCHHIH,
JBUKEHUHN U IPpeoOpa3oBaHui;

- HCIOJIb30BaTh CBOMCTBA JBMKEHUW W NpeoOpa3oBaHUM JJid MPOBEACHUS
000CHOBaHUS M JOKA3aTeNbCTBA YTBEPKICHUNU B TE€OMETPUH U APYTHX YUEOHBIX
npeaMeTax;

- TIOJIb30BAThCSI CBOMCTBAMU JIBIDKEHHMI U MpeoOpa3oBaHUN MPH PEIIeHUU
3a/1ad.

B moBcenHEBHOW W3HU W NMPU U3YYEHUU JPYTUX MPEAMETOB: MPUMEHSTH
CBOICTBA ABMKEHUI U MPUMEHATH MOA00UE JJIs1 TOCTPOCHHUM U BHIYUCICHU.

BekTopsl 1 KOOpAUHATHI HA MIJIOCKOCTH

- CB00OOIHO omepupoBaTh MOHSATUSIMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB,
IPOU3BEICHUE BEKTOpa Ha 4YHUCIO, CKalsIpHOE IIPOU3BEICHUE BEKTOPOB,
KOOPJIMHATHI HA INIOCKOCTH, KOOPAUHATHI BEKTOPA;

- BIQJIETh BEKTOPHBIM M KOOPAWHATHBIM METOJAOM Ha IUIOCKOCTH MJIS
pelieHns 3a7a4 Ha BBIYMCIICHUE U JOKA3aTeNNbCTBA;

- BBIIOJIHATH C TOMOIIBID BEKTOPOB M KOOPAMHAT JOKAa3aTEIbCTBO
U3BECTHBIX €My IeOMETpHYecKHX (PaKTOB (CBOWMCTBA CpPEIHUX JIMHUH, TEOPEM O
3aMedaTeIbHbIX TOUYKAX U T.I1.) U MOJIy4aTh HOBBIE CBOMCTBA U3BECTHBIX QUTYD;

- WCIIOJIb30BaTh ypaBHEHUs GUTYp IS pelIeHUs 3a7ad U CaMOCTOSITEIbHO
COCTaBIIATh YPaBHEHUS OTAEIBHBIX MIOCKUX QUTYP.

B noBcenHEeBHOM KU3HU U IIPU U3YYEHUU IPYTUX NIPEIAMETOB: UCIIOIb30BaTh
MOHATHS BEKTOPOB M KOOPAWHAT JIJIsl PEIICHUs 3aaad mo ¢usuke, reorpadun u
JIPYTUM y4eOHBIM MpPEIMETaM.

Uctopus matematuku

- IloHnmaTh MaTemMaTHKy Kak CTPOTrO OPraHW30BaHHYK) CUCTEMY HAYYHBIX
3HaHUM, B YAaCTHOCTH BIAJAE€Th MPEJICTABICHUSMH 00 aKCHOMATHYECKOM
MIOCTPOEHUU TE€OMETPUU W IEPBUYHBIMU MPEACTABICHUSMH O HEEBKIMIOBBIX
r€OMETPHUSIX;



- paccMaTpuBaTh MAaTEMATUKY B KOHTEKCTE UCTOPUM PA3BUTUSA LMBUIIA3ALUN
Y UCTOPUHU PA3BUTHUSA HAYKH, IOHUMATh POJIb MATEMAaTUKU B pa3Butuu Poccuu.

MeTtoabpl MaTEMAaTUKHU

- BnageTs 3HaHUAMU O Pa3IMYHBIX METOJIaX OOOCHOBAHUS U OMPOBEPKEHUS
MaTEMaTUYECKUX YTBEPKIACHUN U CAMOCTOATEIBHO PUMEHSTD UX;

- BIIAJIETh HABBIKAMHU aHAJIW3a YCJIOBUA 3a7a4d U ONPEACITCHUS NOAXOAALINX
JUTSL PEIICHUS 3a/1a4 U3yYEHHBIX METOJI0B U UX KOMOWHAIIHIA;

- XapaKTepu30BaTh MPOU3BEACHUS HCKYCCTBA C YYETOM MATEMATHYECKHUX
3aKOHOMEPHOCTEN B MPUPOLE, UCIOJIIB30BATh MATEMATUYECKAE 3aKOHOMEPHOCTHU B
CaMOCTOATEILHOM TBOPYECTBE.

- Conepxanue Kypca MaTteMaTUKH B 7-9 kiaccax

- Tak Kak Kypc MareMaTuku B S-7 Kjaccax SBISIETCS YacTbiO
peanu3anuu MporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs, COAEpXKaHUE Kypca
paccMarpuBaeM Juis 5-9 Kiaccos.

- Anrebpa

- Yucia

- PanmonanrsHbIe yncia

- MHOXECTBO palMOHaIbHbIX 4Yucel. (CpaBHEHUE palMOHAIBHBIX
yucesn. J[elicTBUs ¢ pallMOHAIBHBIMU uMciaaMu. [IpencraBieHune panyuoHaIbHOTO
gucia ASCATUYHON APOOKIO.

- HppaumonanpHble yncia

- [TonsiTve MppanoHaNbHOTO Yncia. Pacno3HaBaHue UppalMOHAIBHBIX
YHUCEN.

- [Ipumepsl nokazatenbcTB B anredpe. HWppaumonaabHOCTh —umcna’™2.
[Ipumenenne B reomerpun. CpaBHEHHE HUPPALMOHAIBHBIX 4YHCENl. MHOXKECTBO
NENCTBUTEIIBHBIX YUCET.

- ToxknecTBeHHbIE TPeoOpa3oBaHUS

- UYucnoBble 1 OYKBEHHBIE BHIPAKECHUS

- Beipaxenue c¢ nepeMeHHOW. 3HaueHHe BbIpakeHHUs. [loacraHoBka
BBIP)KEHUN BMECTO IEPEMEHHBIX.

- Llenbie BBIpaKEHUS

- Crenenp ¢ HaTypalbHbIM  TIOKa3aTeleM M €€  CBOICTBa.
[IpeoOGpa3oBanuss  BBIPAKEHUN, COJAEpKAIMMX CTETIEHHM C  HATypaJIbHBIM
[IOKa3aTeNeM.

- OnHouwieH, MHOrowIeH. J[eficTBUsS ¢ OAHOWIEHAMH U MHOTOWJICHAMU
(cioxeHue, BBIUUTAHUE, YMHOXEHHUE). DOpMyIbl COKPALIEHHOTO YMHOXKECHUS:
Pa3HOCTh KBaJpaToOB, KBaApaT CyYMMBI M Pa3HOCTU. Pa3nokeHne MHOTrO4YJIeHa Ha
MHOXUTEIU: BbIHECEHHE OOIIEro MHOXHUTEIS 3a CKOOKHM, TpyHIUpOBKa,
npuMeHeHne (GopMyll COKpall€éHHOro ymHoOXxeHus. KBaapaTHbIi TpEXUiieH,
Pa3JI0KEHUE KBAIPATHOTO TPEXUIEHA HA MHOXKHUTEIIH.

- JpoOHO-paImoHaNbHbBIE BBIPAKEHUS

- Cremnienb ¢ 1ienpIM nokazaresem. [IpeoOpazoBanre npoOHO-TUHEHHBIX
BBIpQXKEHUN: CIOXKEHUE, YMHOXKEHHE, JelieHue. AnreOpandeckas JIpoOb.
JlonycTrMble 3HAYEHUSI MEPEMEHHBIX B JIPOOHO-PALIMOHAIBHBIX BBIPAKECHUSX.
Cokpamenne anreOpanueckux apooei. [IpuBenenue anredpanueckux ApoOer K




oOmemy 3HameHatento. JlelicTBusi ¢ anreOpanyecKUMu APOOSIMHU: CIIOKEHHE,
BBIYMTAHUE, YMHOXKEHUE, EJICHUE, BO3BEJCHUE B CTEIICHb.

- [IpeoGpa3zoBaHue BBIpAXKEHHH, COAEPKAITUX 3HAK MOTYJIS.

- KBanpaTtHbie KopHH

- Apudpmernyeckuii KBaJpaTHbBIN KOPEHb. [TpeoGpazoBanue
BBIPa)KEHUM, COIEPKALMX KBAJIpaTHbIE KOPHU: YMHOKEHHE, JEJIECHUE, BEBIHECEHNE
MHOYHUTENS W3- 0] 3HaKa KOPHsI, BHECEHHE MHOKHUTEISI TIOJT 3HAK KOPHSI.

- YpaBHEHHs U HEPABEHCTBA

- PasencrBa

- YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

- YpaBHeHust

- [lonsiTue ypaBHeHMss W KOpHsA ypaBHeHus. llpencraBienue o
pPaBHOCWIBHOCTH ypaBHeHHMH. OO0nacTh omnpezaeneHus ypaBHeHUs (00iacTb
JIOTYCTUMBIX 3HAUECHUW MTEPEMEHHOM).

- JIuneliHOEe ypaBHEHHE U €T0 KOPHU

. Pemienne smHelHBIX — ypaBHeHHM. JIuHelWiHOe  ypaBHEHUE C
napamerpoMm. KonnuecTBO KOpHEW JMHEMHOTO ypaBHEHMs. PeleHune JIMHEeMHBIX
YPaBHEHUU C IMapaMETPOM.

- KBagpaTHOE ypaBHEHUE U €70 KOPHU

- KBagpatHeie ypaBHeHus. HemnosHble KBagpaTHblE ypaBHEHUSI.
JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHUs. Dopmynia KOpPHEH KBaJIpPaTHOIO
ypaBHeHus. Teopema Buerta. Teopema, obOpatHas Teopeme Buera. Pemenue
KBaJIpaTHBIX YpaBHEHUMN: HCIOJb30BaHHE (DOPMYIBI I HAXOXKJIEHUS KOPHEH,
rpaduueckrii MeTo/ peIIeHUs, Pa3NOoKEHUE HA MHOXKHUTEIH, MOoAOOp KOpHEH ¢
UCITI0JIb30BaHUEM TeopeMbl Buera. KonnuecTBo KOpHEN KBaApaTHOTO YPABHEHHUS B
3aBUCUMOCTH OT €ro AUCKpUMHHAHTa. bukBagpaTHble ypaBHEHUs. Y paBHEHUS,
CBOJMMBIE K JIMHEWHBIM U KBaJipaTHbIM. KBasipaTHbIE ypaBHEHUS C MTAPAMETPOM.

- JpoOGHO-palmoHanbHbIE YPAaBHEHHUS

- Pemennie mpocTeiimmx ApoOHO-TMHEHHBIX ypaBHEHUU. Perenue
JIpOOHO- paIlMOHANLHBIX YPaBHEHUH.

- Mertonsl  pelieHUs YpaBHEHHUI: METOAbl  PABHOCUJIBHBIX
npeoOpa3oBaHui, METOJ 3aMEHbl TMEPEeMEHHOW, TpaduuecKuii  METO..
Hcnonp3oBanue CBOMCTB (YHKIIMIA IPU PEIICHUN YPaBHEHUH.

- I[MpocTeiiine uppalMoOHalIbHbIE YpaBHEHH BUga ~

- VpaBHeHus Buga " . YpaBHEHHS B LIEJBIX YHCIIAX.

- Cucrtembl ypaBHEHU

- YpaBHeHHE C IByMs NEpPEMEHHbIMU. JIMHEMHOE ypaBHEHHE C JBYyMs
nepemeHHbIMH. [IpsiMast kak rpadudeckas WHTEPHPETANNS TUHEHHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.

- [TonaTHe cucTteMsl ypaBHEHHU. PellieHne cuctemMbl ypaBHEHU .

- Metonpl pemieHHsT CUCTEM JIMHEMHBIX YPaBHEHUW C  JABYMH
MePEeMEHHBIMI: TPAdUUECKUN METO/I, METOJ CIIOKEHUS, METO]T TOJCTAHOBKH.

- CucreMbl JINHENHBIX YPABHEHUHN C TAPaMETPOM.

- HepasenctBa



- Hucnosblie HepaBeHCTBA. CBOMCTBA YKCIOBBIX HEpaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MIPH 3a1aHHBIX 3HAYEHUAX [TIEPEMEHHBIX.

- HepaBenctBo ¢ mepemenHoil. CTporue W HECTPOTHE HEPABEHCTBA.
O6nacte ompeneneHuss HepaBeHCTBa  (00JacTh  JIOMYCTUMBIX — 3HAYEHUM
NepeMEHHOMN).

- Penienne TMHENHBIX HEPABEHCTB.

- KBagpaTHOe HEpPABEHCTBO M €ro peuleHus. PemieHne KBaapaTHBIX
HEpaBEHCTB: UCIOJIb30BAaHUE CBOMCTB U Tpaduka KBaAPaTUUHON (PYHKIUHU, METO]
MHTEPBAJIOB. 3allMCh PELICHUs KBaJIPAaTHOIO HEPABEHCTBA.

- Pemenue uenbix ¥ ApOOHO-pPAIIMOHATBHBIX HEPABEHCTB METOJIOM
UHTEPBAJIOB.

- CucTtemMbl HEPABEHCTB

- Cuctembl HEpaBEHCTB C OJHOW mepeMeHHOH. PemieHne cucrem
HEPABEHCTB C OJHOM TepeMEHHOM: JHMHEHHBIX, KBaJpaTHbIX. M300paxkeHue
pEelIeHNs] CUCTEMBI HEPABEHCTB HA YMCIOBOM NPSMOM. 3alUCh PEMIEHUSI CUCTEMBI

HEPABEHCTB.
. DyHKIMU
- [lonsitue pyHKUIMM
- JlekapToBbl ~ KOOpJAWMHATBI ~ HA  IJIOCKOCTH.  PopMupoBaHUE

NPEJICTaBJICHUH O METaNpPeAMETHOM TOHATHH «KOOpAUHATHIY. CHOCOOBI 3a1aHus
GyHKIUN: aHANUTHYECKUH, rpaduueckuid, TabmuuHbid. ['paduxk QyHKIUU.
[Ipumepsl GyHKIMIA, MOTy4yaeMbIX B TIPOLIECCE HCCIAEAOBAHUS PA3TUUHBIX
peaNbHBIX MPOIECCOB U pelieHus 3anad. 3HaueHue QyHkiuu B Touke. CBOMCTBa
GyHKIMA: 00NacTh oOmpeneneHus, MHOXKECTBO 3HAYEHUH, HYIH, MPOMEKYTKHU
3HAKOMOCTOSHCTBA,  YE€THOCTH/HEYETHOCTh, IPOMEXKYTKHM  BO3pacTaHHs U
yObIBaHUs, HauOoOJIbIlIee U HAMMEHbIIee 3HaueHus. MccneqoBanue GyHKIuM mo eé
rpaduky.

- [IpencraBnenne 06 aCHMMTOTAX.

- HenpepoiBaocts Gynkinu. KycouHno 3aianabie GyHKIIUH.

- Jlunetinas ¢yHKIIMA

- CpoiictBa U Tpaduk JMHEHHONW (QYHKIUU. YTIOBOH KOd(hUIMEHT
npsaMoii. Pacronoxkenue rpaduka JUHEHHOW (GYHKIMM B 3aBUCHUMOCTH OT €€
yrioBoro koddduimerra u cBobogHoro uieHa. HaxoxaeHue ko3¢ HUIIMECHTOB
TUHEHHOW (DYHKIIMU TO 3a/IaHHBIM YCIIOBHUSAM: MPOXOKICHHUE MPSMOM depe3 JBe
TOUYKH C 33JIaHHBIMU KOOpAMHATAMU, MPOXOXKACHUE MPSMOKN depe3 JaHHYI0 TOUKY
Y MMApAJUICIIBHOW TaHHOM MPSAMOM.

- Ksampatnunas dyHKIus

- CpoiictBa u TrTpaduk kBaapatuyHoW ¢yHKIMHM (mapadona).
[TocTpoenue rpaduka KBaapaTudHOW (DYHKIMHM MO Toukam. HaxoxmeHwe Hymen
KBIPaTUIHOM byHKINH, MHO>KECTBA 3HAYCHHH, TPOMEKYTKOB
3HAKOMOCTOSHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

- OOpartHas mpoOMOPIMOHATBHOCTD

- CaoticTBa QpyHKIMH * - 11-. ['mmepOona.
- I'paduku Gpyrxuumii. [Ipeodpaszosanue rpaduka pynxmun Y - f(*) mis



- nocTpoenus rpapukoB GyHKIHi Buga Y = “/ {Kx+1, )+ ¢

- K

- Fpad)uku(])yukuuﬁ_Y+*+LsV=vl5V=5Y=I/I.

- Iloclie10BaTEeAbHOCTH U IPOTPECCUU

- Uucnoas nmociaeaoBaTeIbHOCTh. [IpuMephl YMCIOBBIX
noclie[oBaTeNbHOCTEN. beckoHeuHble mocne0BaTeIbHOCTU. AprupMeTniecKkas
nporpeccus u e€ coicTBa. ['eomerpudeckas nporpeccus. opmyina ob1iero
YJIeHa U CYMMBI 1T IEPBBIX WICHOB apU(PMETHIECKON U TEOMETPUIECKOM
nporpeccuit. CXosiascs reoMeTpuiecKkasi Iporpeccusi.

- Pemenune TexkcToBBIX 3a1a4

- 3amaun Ha Bce apu(METHIECKUE IEHCTBUS

- Pemiennie  TekcTOBBIX  3agad4  apuUPMETHUYECKUM  CIIOCOOOM.
Ucnons3oBanue TaOauI, CXeM, YEPTEKEH, IPYyrux CpeiCcTB MPeCTaABICHUS
JAHHBIX TPU PEIICHUH 3a]]a4H.

- 3anauu Ha ABWKEHHE, paboTy U MOKYIKU

- AHanu3 BO3MOXKHBIX CUTYaIllMid B3aMMHOI'O PACTOJIOKEHUS 00BEKTOB
IPU UX JBUKEHUH, COOTHOIICHUS 00BEMOB BBITIOJIHSIEMBIX pabOT MPU COBMECTHOM
pabore.

- 3a/1auM Ha YacTH, JIOJIH, POIICHTHI

- Pemienne 3amau Ha HaXOXKJICHUE YaCTH YMCJIA M YKCIIA TI0 €ro YacTH.
Pemennie 3amau Ha mpoueHTsl U ao0au. [IpuMeHeHne mponopuuil mpu perieHuu
3a/ady.

- Jloruueckue 3aauu

- Pemenue norumyeckux 3amad. Pemienuwe noruueckux 3amad ¢
OMOIIIbI0 rpadoB, TAOIHII.

- OcCHOBHBIE METOJIbI PEIICHUS TEKCTOBBIX 3ajad: apuMeTHdecKui,
anrebpanueckuii, nepebop BapuaHTOB. I[lepBUYHBIE TPEACTABICHHUS O APYTUX
MeToAaX pelieHns 3a1ad (reoMeTpuIecKre U rpaguaecKue METOIbI).

- CraTucTrKa ¥ TeOpHsl BEPOATHOCTEN

- CrarucTtuka

- Tabnmuunoe m rpaduveckoe MpeacTaBIeHUE TAaHHBIX, CTOJOYAThIC U
KPYroBbl€ JUArpaMMbl, TpaQuKd, NPUMEHEHHE AuarpaMM H TpaduKoB s
OMMCAHMS 3aBUCUMOCTEH pealbHBIX BEIMYWH, W3BJICUYCHHE HWHGOOpPMAIUU U3
Tabnui, auarpaMMm ©u rpadukoB. OmmcaTelbHbIE CTATUCTUYECKUE MOKa3aTeln
YHUCIIOBBIX HAOOpOB: cpenHee apudMeTnueckoe, MeauaHa, HauOoIblee U
HavMeEHblIee 3HaueHusi. Mepbl paccenBaHus: pa3Max, JUCIEPCUsS U CTaHAAPTHOE
OTKJIOHEHHUE.

- CnyyailHags W3MEHYMBOCTh. VI3MEHUMBOCTP MpHU U3MEPEHUSX.
Pemrarornue npaBusia. 3aKOHOMEPHOCTH B U3MEHUYUBBIX BETUUMHAX.

- Cnyqaiiapie  coObitusi  CrydaifHble  ONBITBI  (9KCIIEPUMEHTHI),
AJIIEMEHTApHBIE CIIy4aifHble COOBITHS (MCXObI). BeposTHOCTH d3IeMEHTapHBIX
coObiTuil. COOBITHS B CHy4YallHBIX AKCHEPUMEHTaX M OJIaronpusTCTBYIOLIUE
AJeMEHTapHble COOBITHS. BeposiTHocTM  ciiyyallHbIX cOOBITHI. OmBITHL €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. Kiaccuiyeckue BEpPOSTHOCTHBIC
OMBITHI C UCIOJIb30BaHUEM MOHET, KyOukoB. I[lpeactaBieHue coObITHH C
noMoIibl0 auarpamm Oilnepa. [IpoTuBomnosioxHbie COOBITUS, OObEIMHEHUE U




nepecedeHue coobiTuil. [IpaBuno cnoxxenus BeposiTHOCTe. CiydailHblid BBIOOP.
[IpencraBienne >3KcnepuMeHTa B BHe JepeBa. HesaBucumble COOBITHS.
YMHOXEHHE  BEpOATHOCTEM  He3aBUCUMBIX coObITHil. IlocienoBaTenbHble
HEe3aBUCUMBIE HcTibITaHus. [IpencTaBieHrne 0 He3aBUCUMBIX COOBITHSX B JKU3HM.

- OnemeHThl KoMOMHaTOpuku IIpaBuio yMHOXKEHHS, MEPECTAHOBKH,
¢dakropuan yucna. CoyeTaHust U 4Uciao coyeTaHuil. PopMyna yucia COYETaHU.
Tpeyronpnuk Ilackang. OnbeiTel ¢ OOJBIIMM  YUCIOM PABHOBO3MOXKHBIX
AJIIEMEHTAPHBIX COOBITHI. BpluncieHue BeposSTHOCTEH B OMBITaX C MPUMEHEHUEM
KOMOuHATOpHbIX  (GopMyn. MHcnweitanus bepnymnmu. VYcemex u  Heynaua.
BepositHocTH cOOBITHI B cepuu UCTIBITaHU bepHysun.

- CiyvaiiHple BEJIMYMHBI 3HAKOMCTBO CO CIIy4YallHBIMU BEJIMYMHAMU Ha
IpUMEpPaxX KOHEUYHBIX JHUCKPETHBIX CIy4YalHbIX BeIW4YMH. PacnpenencHue
BeposiTHOCTEH. Marematnueckoe oxuaaHue. CBOHCTBA MaTEMaTUYECKOTO
oxkuganus. IloHstue o 3akoHe OonbliuMx uucen. V3mepeHue BepoOATHOCTEH.
[IpumeHenue 3akoHa OOJBIIMX YHCE B COLMOJOTUH, CTPaXxOBaHHH, B
3[paBOOXPAHEHUH, OOecreyeHU Oe30NMaCHOCTH HACeNIeHUs B Ype3BbIUAMHBIX
CUTYyalLUsX.

I'eomeTpus

['eomerpuueckue urypet @urypsi B

F€OMETPUM U B OKPYXKAIOLIEM MHUPE

I'eomeTprueckas durypa. dopMHUpOBaAHHE peACTaBICHUN 0
METaNpeIMETHOM MOHATHHU «DUrypay.

Touka, nUHUA, OTpPE30K, MpsAMas, Jyd, JIOMaHas, IUIOCKOCTb, YTOII,
OuccekTpuca yria u e€ CBOMCTBa, BUIBI YTIIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpus reomeTpuueckux ¢uryp. LlentpanbHas cummerpus
reOMETPUUECKUX QUryp.

MHOroyroJbHUK"

MHOroyrojibHUK, €ro JJIEMEHTBI W €ro CBoOHMcTBa. PacriozHaBaHue
HEKOTOPBIX MHOTOYTOJIbHUKOB. BBIYKIbIE M HEBBINYKIbIE MHOTOYT'OJBbHUKH.
[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

TpeyronpHuku. Bwicora, MenmaHa, OWCCEKTpHCA, CpPEIHSSA JUHUS
TpeyroibHUKa. PaBHOOEIpPEHHBI TPEYTrOJbHUK, €ro CBOWMCTBA W MPU3HAKH.
PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpsAMOYTOIBHBIN, OCTPOYTOJIbHBIM,
TYNOYTOJIbHBIM TPEYrONbHUKKA. BHemHue yriel TpeyroibHuka. HepaBeHCTBO
TPEYroJIbHUKA.

Yetbipéxyronpuukn. [lapamnenorpamm, pomO, TpsIMOYTOJBHUK, KBajapar,
Tpaneuus, paBHoOeapeHHas Tparnenus. CBoiicTBa U MPU3HAKU Mapajuiesorpamma,
pombOa, MpsSIMOYTOJIbHHUKA, KBaJpaTa.

OKpYX HOCTb, KPYT

OKpyX HOCTb, KpPYT, UX 3JIEMEHThl U CBOMCTBA; LIEHTPAJIbHbBIE U BIUCAHHbIC
yribl. KacarenbHasgs W cekymias K OKPY»XXHOCTHM, HUX CBOWCTBAa. BrnucaHHble U
ONMCAaHHBIE OKPYKHOCTH JUJISI TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB, PABUIIBHBIX
MHOT'0Y TOJI BHUKOB.

I'eomeTrpuueckue Gurypsl B mpocTpancTBe (00bEMHBIE TENA)




MHOrorpaHHuK M €ro 3JeMeHTbl. Ha3BaHUS MHOTOTPAaHHUKOB C Pa3HbIM
MOJIO)KEHUEM M KOJMYECTBOM TpaHeid. [lepBUUHbBIE MpenCcTaBICHUS O MUPaMHUJE,
napajienenunesae, npusme, cdepe, mape, HWIKHIPE, KOHYCE, UX DJEMEHTax W
IIPOCTEUILINX CBOMCTBAX.

OtHouIeHUs

PaBenctBo uryp

CgolicTBa paBHBIX TPEYroJbHUKOB. [IpU3HaKK paBEeHCTBA TPEYTOJIBLHUKOB.

[TapannenbHOCTD NPAMBIX

[Ipr3Haky ¥ CBOMCTBA MapauICIbHBIX MPAMBIX. AKCHOMa MapajuieIbHOCTH
EBximpna. Teopema Daneca.

[TeprieHAUKYJISIPHBIE TTPSIMbBIC

IIpamonn  yroa. Ilepnenpukynsap Kk npsMmou. HakioHHasg, npoexkuus.
CepenuHHbId  TEPNEHAMKYJIAp K  OTpe3ky. CBolicTBA UM MNPU3HAKH
NEPIECHANKYISIPHOCTH.

[MonxoGue

[IponopunonanbHbie 0Tpe3ku, nopodue ¢uryp. [logoOHbIE TPEYroJIbHUKH.
[TpusnHaku mogoous.

B3anmHoe pacnosiokeHue npsMoil U OKPY>KHOCTH, IBYX OKPYKHOCTEA.

H3MepeHus ¥ BBIYUCIECHUS

Bennuunnbl

[Tonstne Bemuuuubl. JlnmHa. M3mepenuwe mivHbL. EXMHULBI U3MEpEeHUA
nuHbl. Bennuuna yrina. ['pangycHas mepa yria.

[TonssiTe o momanau IUIocKoW ¢urypsl u e€ cpoiictBax. M3mepenue
wiomaaen. EquHunel namMepeHust iomaiu.

[IpencraBnenue 06 00bEMeE U ero cBoiicTBax. Mzmepenue o0béMa. Eqnnuiist
U3MepeHus: 00bEMOB.

N3Mepenus n BeIYUCIIEHUS

NHCTpYyMEHTBI AJIs1 U3MEPEHUNW M MOCTPOCHUMN; U3MEPEHUE U BBIYHCIICHUE
yIJI0B, IJIMH (PacCTOSHMM), Tutomaaei. Tpuronomerpudyeckue (GyHKIIUA OCTPOTO
yria B MPsIMOYTOJbHOM TpeyroibHuke TpuroHomerpuyeckue (yHKIHUUA TYIOTO
yria.  BelunciieHue — 3JIEMEHTOB  TPEyrOJbHUKOB €  MCIIOJb30BAHUEM
TPUTOHOMETPUUECKUX  COOTHOLICHUU. @DOpMylibl IUIOMIAAA  TPEYTOJbHUKA,
napajiesiorpaMmMa U €ro 4YacTHBIX BHUIOB, (POPMYIbI JUIMHBI OKPYXHOCTH U
mwiomaan kpyra. CpaBHeHue W BbiuucieHue tiomaneil. Teopema Iludaropa.
Teopema cunycoB. TeopeMa KOCHHYCOB.

Paccrosius

Paccrosinne mexny Toukamu. PacctositHue oT Touku 10 npsMoun. Paccrosiaue
Mexay hurypamu.

['eoMeTpruueckne NoCcTpoeHUs

['eomeTpruueckne NOCTPOEHUS ISl WITFOCTPALMU CBOWCTB I€OMETPUUYECKUX
¢buryp.

NHCTpyMEHTBI Al TOCTPOCHUW:  LUPKYJIb, JIMHEWKA,  YrOJbHHUK.
[IpocTeiiime MOCTPOCHUS MUPKYJIEM U JHUHEHKOW: IMOCTPOCHHE OHCCEKTPUCHI
yIJIa, NEPNECHINKYISAPA K IPSMOM, yria, paBHOTO JaHHOMY,




[TocTpoeHne TPEeyroinbHUKOB MO TPEM CTOPOHAM, JIBYM CTOPOHAM U YTIIY
MEXKly HUIMHU, CTOPOHE U JIByM MPUJICIKAIUM K HEU yTiaMm.

Jlesnienue oTpe3ka B JAaHHOM OTHOLLIEHHUH.

['eomeTpuueckue npeodpazoBaHus

[IpeobpazoBanus

[Tonsitue npeoOpazoBanusi. IlpencraBieHue 0 MeTanpeIMETHOM MOHSITUU
«rpeodpaszoBanue». [logodue.

JIBr>KEHUS

OceBas M LEHTpalbHAsi CHUMMETpPHS, MOBOPOT M MAPAJIENbHBIN MEPEHOC.
KoMOuHamu aBrMKEHUHM Ha IIJIOCKOCTU U X CBOMCTBA.

BekTopsl u KOOpMHATHI HA TIJIOCKOCTH

BexTopsl

[TonsiTue BekTOpa, NEUCTBUS HAJ BEKTOPAMH, UCIIOIH30BAaHHE BEKTOPOB B
duznKe, pa3noxkeHue BEKTOPa Ha COCTABISAIONINE, CKAJIIPHOE MPOU3BEICHHUE.

Koopaunatsl

OCHOBHbBIEC TIOHSITUS, KOOPJAWHATHI BEKTOPA, PACCTOSHHUE MEXIY TOUYKAMHU.
Koopaunate! cepennnbl oTpe3ka. YpaBHEHHS QUTYP.

[IpumeneHue BEKTOPOB M KOOPAMHAT JJIi PELICHHUs] TPOCTEHUIIHNX
reOMETPUUYECKUX 3a/ay.

Hctopus MaremMaTUKH

Bo3HukHOBEeHHEe MaTeMaTHKM Kak Hayku, dTanbl €€ pa3BuTus. OCHOBHBIC
pa3zelibl MaTeMaTHKU. Belgaromuecss MaTeMaTUKH U UX BKJIaJ B Pa3BUTUE HAYKH.

beckOHEYHOCTh MHOKECTBAa MPOCTHIX 4Hced. Uucna W IJIMHBI OTPE3KOB.
Panvonansabie uymcna. IloTpeOHOCT, B wuppamuoHanbHbIX uyuncnax. [lkoma
[Tudaropa

3apoxnenue anreOpel B Heapax apudmetuku. An-Xopesmu. Poxaenue
OykBeHHol cumBojuku. [I.depma, ®. Buer, P. [lexapr. Hcrtopus Bompoca o
HaXOXJIeHUH (HOpMYJI KOpPHEH anreOpandecKux YpaBHEHHU CTEMEeHEH, OOJIBIINX
yeTeipéx. H. Tapranss, [Ix. Kapnano, H.X. A6ens, D.I"anya.

[TosiBenue MeTo/1a KOOp/AUHAT, MO3BOJIAIOLIETO EePEBOAUTH
reOMETpPUYECKUe 00BEKTHl Ha S3bIK anreOpsl. [losienue rpadukoB GyHkIui. P.
Hexapr, 1. ®epma. [IpuMepsl pa3InaHbIX CUCTEM KOOPIUHAT.

3amaua Jleonapmo Iluzanckoro (dubonayum) o0 KpoJdWKaxX, dYHCIIA
®dubonauyun. 3amaya o MmAaXMaTHOW gocke. CXOIMMOCTh T€OMETPUUYSCKOM
IIPOTPECCHUHN.

Hctoku Teopun BEpOATHOCTEN: CTPAXOBOE JI€N10, a3apTHbIC UIpsl. 1. Pepma,
b.ITackans, . bepnymnu, A.H.Koammoropos.

Ot 3emnenenust k reometpun. [ludarop m ero mkona. Panec, Apxumen.
IInaton wu  Apwucrorens. IlocTpoeHne  TpPaBWIBHBIX  MHOTOYTOJBHUKOB.
Tpuccexkumst yrna. Ksagpatypa kpyra. YaBoenuwe kyoOa. Mcrtopus uyucna .
3onotoe ceuenne. «Hauana» Esknupa. JI Diinep, H.W.JIoGaueBckuii. Uctopus
MATOrO MOCTYyaTa.

I'eomertpus u uckyccTBo. ['eoMeTprueckre 3aKOHOMEPHOCTH OKPYKAOIIETO
MHpa.




ActpoHomusi u reoMmeTpusi. UTo U Kak y3Hanu AHakcarop, JpaTocheH H
Apuctapx o pazmepax Jlynsl, 3emnu u Connna. Paccrosaust ot 3emnu 10 JIyHbl u
Comnnua. 3mepenne pacctossHus oT 3eMiu 10 Mapca.

Ponp poccuiickmx y4€HbIX B pa3BuTMM MaremaTtuku: JL.Ounep.
H.N.Jlo6auesckuid, [1.JI.He6nies, C. KoBanesckas, A.H.Konmoropos.

Marematuka B paszButuu Poccum: Ilerp I, mkoma MaremaTndeckux u
HAaBUTALIKUX HayK, pa3BuTue poccuiickoro ¢aora, A.H.KpsuioB. Kocmuueckas
nporpamMma 1 M.B. Kenpapim.



